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Mott Reverend Father | in toes 


Lord Archbifhop of CANTERBURY, 
Primate of all ENGLAND, &e. 


The Surviving Trustex of the Efonorie ve 


Ja. pecaes Fee BOYLE’s Peck Up eg : 
ie ‘ : 


_ May it pleafe : Jour GRACE, 


re > May juftly: put there eas | 


TURES under your GRACE’S 


scgeze3 being wholly owing to You: 
Fe or gies the Honour to be a 1 Member 
of The Roya Socrery, as well as a 


Divine, 1 was minded to try whatE — 
could do tow2 ards the Improvement OF 


a 42 44" 
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Pa itronage, their Publication... | 


‘ hk 


Se! 


Philofophical Matters to Theological Utes ; : 
and accordingly laid a Scheme of what I 


have here publithed a Part of; and when 


[had little elfe to do, I drew up what I 
had to fay, making it rather the divert- 
ing Exercifes of my Leifure Hours, than 
more ferious Theological Studies. ‘This 
Work, (although I made a confiderable 


~ Progrefs in it at firft, whilft a Novelty, 


| ty 


yet) having no Thoughts of publifhing, 
I laid afide, until your GraAcE, being in- 


formed of my Defign by fome of my. 
“Learned Friends, both of the Clergy and 


Laity, was pleafed to call me to the un- — 
expected Honour of Preaching Mr. Bayle’s — 


Lecrures: An Honour I was little a- 


ware of in my Country-Privacy, andnot — 
much acquainted with Perfons in High 


- Stations, and not at all, particularly, with 


yourGrace. Sothat therefore as it plea-’ 
fed your Gr AcE, not only to confer anun- 
fought profitable Honour upon me (a 

Stranger) but alfo to continue it for Two | 
Years, out of Your good Opinion of my 
Performance, in fome Meature, anfwer- 
ing Mr. Boy/e’s End; _ fo I can do no lefs 
than make this publick, grateful Ac- 


_ knowledgment of yourGRaAce’sgreat and 
unexpected Favour. | Ae 


But 


“The D- BaD CAE T-ONT 

But it is not myfelf alone; but the 
whole LecTu RE alfo is beholden to your __ 
Grace’skindand piousEndeavours. Itwas . 
You-that encouraged this Noble Charity, 
- and affifted in the Settlement of it, in the 
Honourable Founder's Life-time; and. 
‘fince his Death, it was You that progu- - 
red a more certain Salary for the Lrc- 
TURERS, paid-more conftantly and duly 
than it was before*. ~ | ‘ 


2 ee ES EARL, OS. ES CREDIT TU RTE CI 


_* Tt may not only gratify the Reader’s Curiofity, but alfo be of 
Ufe for preventing Encroachments in Time to come, to give the 
following Account of ‘Mr. Boyle’s Leftures. , 
Mr. Boyle, by a Codicil, dated Fuly the 28th, 1691, and an~ 
nexed to his Will, charged his Meffuage, or Dwelling-Houfe, in 
St. Michael’s Crooked-Lagc, London, ‘with the Payment of the 
clear Yearly.Rents and Profits thereof, to fome Learned Divine in 
London, or within the Bills of Mortality, to be Elected for a Term 
_not exceeding three Years, by his Grace the prefent Lord Archbi- 
‘fhop of Canterbury (then Dr. Tenifon) Sir Henry Afhurft, Sir — 
Fobn Rotheram, and Fobn Evelyn, E(q; The Bufinefs he appoint= 
ed thofe Le@tures for, was, among others, To be ready to fatis/y 
real Scruples, and to anfwer fuch new Objeftions and Di ficulties, 
as might be farted, to which good Anfwers had not been maae. And 
_ gifo, Yo Preach Eight Sermons in theYear, viz. the firft Monday of 
January, February, March, April, and May ; and of September, 
Qober, and November. The Subjeé& of thefe Sermons was to be, » 
The Proof of the Chriftian Religion againft Notorious Infidels, viz. 
Atheifts,.Theifts, Pagans, Fews, and Mabometans; not defcending 
lower to any Controverfies that ave among Chriftians themfelves, Bat. 
‘by Reafon the L2turers were feldom continued above a Year, and 
that the Houfe fometimes ftood empty, and Tenants brake, or fail~ . 
ed in due Payment of their Rent, therefore the Salary fometimes 
remained long unpaid, or could not be gotten without fome Difli- 
culty: Toremedy which Inconvenience, his prefent Grace of Can- 
terbury procured a Yearly Stipend of 50 /. to be paid Quarterly for 
Ever, charged upon a Farm in the Parith of Brill, inthe County . 
of Bucks: Which Stipend is accordingly very duly paid, when de- 
manded, without Fee or Reward. 


cok hel 


The DeEpDIc A TION. 
Thefe Benefits, as I myfelf have been. : 


aSharer_of, fo I fhould be very ungrate-" 


fal, fhould I not duly acknowledge, and | 
repay with my repeated Thanks and good 
- Withes. And that the Infinite Rewarder — 
of Well-doing, may give Your GRACE 

a plentiful Reward of thefe, and Your: 

many other, both Publick and Private, 
Benefactions, is the hearty With of 


| Your GRACE’S 
Moft Humble ond Thankfat : 


Son and Servant, 


~W. DERHAM. 


ee Grt S the noble Founder of the Lec: 
coy rures { have had the Honour of 
Ng Preaching, wasa great Improver 

59 fvaes 4 of Natural Knowledge, fo, mail | 
INES Probability, he did it out of apie — 
us End, aswell as in Purfuit of bis Genius. _ 


o 
| For it was his fettled Opinion, that nothing — 
"tended more to cultivate true Religion and Pie- 
ty ina Man’s Mind, than a thorough Skill in 
Philofaphy. And fuch Efe it manifeftly 
had in him, as is evident from divers of his 
publifbed Pieces; from his con- * | 
_ flant Deportment in never men- 774. Bp. Burnet s 
tioning the Nameof Gopwith- 24, ~ oan 
out a Paufe, ahd vifible Stop _ es 
in his Difcourfe; and from the noble Founda- 
tion of bis Leétures for the Honour of Gon, , 
andthe generous Stipend heallowed for the fame. 
, 5 
, | 


 To.the READER.” | al 
And I forafnuch as his Lectures were ap- 
- pointed by him for the Proof of 
the Chriftian Religion again{t 
eet Atheifts and other notorious In- - 
fidels, £ thought, when TI had the Honour to be 
made his Lecturer, that I could not better come. 
wp to bis Intent, than to attempt a Demonftra- | 
tion of the Being and Attributes of Gop, | in 


Vid Mr, Boyle’s 
Wi 


7 : 


'. what I may call Mr. Boyle’s own, that is, a 


Phyfico-Theological Way. And, befides that, 
as st was for this very Service that Iwas called 
to this Honour, Iwas the more induced to fol- 
 lowthis Method, by reafon none of my learned 
and ingentous Predeceffors in thefe Lectures, 
have done tt on purpofe, but only cafually,-in 
a tranfi jent, piece-meal Manner ; they having 
made tt their Bufinefs to prove the great Points 
of Chriftianity in another Way, which they 
have accordingly admirably done. But confider- 
ing what our Honourable Founder’s Opinion | 
was of Natural Knowledge, and that his In- 
ent was, that thofe Matters, by paffing through. 
divers Hands, and by being treated off in diffe- ae 
vent Methods, foould take in moft of what 
could be faid upon the Subject; I hope my Per- 
formance may be Ur aioe ae eaeR f one Ys the 
Meaneft. 
eid ae athers, a have before me done. 
fomething of this kind; as Merfenne o7 Ge- 
‘nefis; “Dr. ends in his Effays; Mr. 
Ray #1 his Wifdom of God, &c. and I ay 
a 


To the READER. LAT tia. 
add the firft of Mr. Boyle’s Leurers, the” 
moft learned Dr.. Bentley, in his Boyle’s Le- 
tures, the eloquent Archbifhop of Cambray, *. 
(andI hear, theingenious Monfieur Peraulthath 
fomething of this Kind, but never faw it :) I fay, ei 


as to thefe learned-and ingenious Authors, asthe - 


Creation is an ample Subject, fol induftrioufly ‘ : 


endeavoured to avoid doing over again what they 

before had done; and for that Reafon did not; « 
for many Years, read their Books, until I had'- 
finifoed my own. But when Lcame to compare : 
what cach of us had done, I found my felf in’ 
many T bings to have been anticipated by [ome 


or other of them, efpectally by my Friend, thee ~ 


ate great Mr. Ray. Ay therefore in fome’ 


Places I fhorten’d my Diftgurfe, andreferr’d  . 


: . \ : ree ey: 
to them; and in a fem others, where the 


T bread of my Difcourfe would. have been in- 
terrupted, I have made Ufe of their Authort- 
ty, as the beft Fudges; as of Mr, Ray’s, for 
Lnftance, with Relation to the Mountains, and | 
their Plants, and other Products. If then the 
Reader fhould meet with any T hing mentioned 
before by others, and not accordingly acknow- 
‘ledged by me, I hope he will candidly think me 
no Plagiary, becaufe I can-affure him I have 
all along (where I was aware of it,) cited my 


Authors with their due Praife. And itis fearce 


paffible, when Men write on the fame, or aSub- | 

~ geet near a-kin,and the Obfervations are obvious, 

but that they muff often hit upon the fame T hing: 

- And frequently this may happen fron Perfons, 
| Bee making 


4 To the READERS 
making Obfervations about one, and the fame 
- Thing, without knowing what each other hath 
done; which indeed, when the firft Edition of 
my Book was nearly printed off, I found to be : 
my own Cafe, having (for want of Dr. Hook’s 
 Micrography being at-hand, it being a very 
fearce Book, and many Years fince I read it,) 
given Defcriptions of twa or three T hings, 
which I thought had not been tolerably well ob- 
ferw’d before, but are deferib'd well by that 
curious Gentleman. | 
Oneis aFeather, the Mechani{m of which 
ave in the main agree in, except in his Repre- 
fentation in Fig. 1.Scheme 22. which is fome- 
what different from what I have reprefented 
an my Fig. 18, &c. ey FT can ftand by the 
Truth, tho? not the Elegance of my Figures. 
But as to the other Differences, . they are ac- 
cidental, occafion’d by our taking the Parts, 
ina. different View, or tm a different Part 
of a Vane; and to fay the Truth, (not flat- 
rering myfelf, or detracting from the admira- 
ble Obfervations of that great Man,) IL have — 
bit upon a few T hings that efcap’d him, being 
enabled to do fo, not only by the Help of fuch 
Microfcopes as be made ufe of ; but alfa by thofe 
made by Mr. Wilfon, which exceed all F ever 
 faw, whether of Englith, Dutch; or Italian 
Make; feveral of which Sorts I have feen 
wad examined 68 a eS 


s 


I ah RR 


The other Things we have both of us fe 
gurd and defcril’d ts, The Sting of a Bee 


or Walp; in which we differ more than in 


the laft. But by a careful Re-examinatton, 
I find, that although Dr. Hook’s Obferva- 
tions are more critical than any where before, 

et they are not fo true as mine. for as to 
the Scabbard (as he calls at) I could never 
difcover any Beards thereon; and I dare be 
confident there are none, but what are on the 
two Spears. And as toéthe Point of the 
Séeabbard, “he hath reprefented tt as tubular, 
or bluntifb at the Top ; but it really terminates | 
in a foarp Point, and the two Spears and the 
Poifon come out of a Slit, or longifo Hole, a 
little below the Top or Point. And as to the: 
Spears, he makes them ta be but one,-and that 
the Point thereof lies always out of the Scab- 
bard. Butbya ftridd Examination, toey walt 
be found to be two, as I have fad, aud that 
they always lie within the Scabbard, except 7 
fringing; as I have reprefented them in Fis. 
21. from the tranfparent Sting of aV-a/p. And 
as to the Spear being made of “fotnts, and 
parted into two, as his Fig. 2. Scheme 16. re- 


_ prefents, I could never upon a Review, difco- 


ver it to be fo, but imagine, that by feeing the 
Beards lying upon, or behind the Spears, he. 
might take them for foints, and vy feeing the 

Point of one Spear lie before the other, he 
might think the Spear was parted in two, But 
left the Reader fhould think himfelf impofed 
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«upon by Dr. Yiook, -and my Self, it 15 neceffa- 

ry to be obferved, that. the Beards (or enter: 

hooks, as Dr. Hook calls them) lie only on 

one Side of each Spear, not all round them;.and 

are therefore not to be feen, unlefs they are 
laid in a due Pofture in the Microfcope, viz. 
 fide-ways, not under, or a-top the Spear, 


The lat T hing, (which farce deferves men- 
tion) is the Mechanifin of the Hair, whichDr. — 
Hook, found to be folid, like a long Prece of _ 

‘Horn, not hollow, as Malpighi found it in- 
fome Animals. And I have found both thofe . - 
great Men to be in fome meofure in ihe Right, 
‘the Hair of fome Animals, or in fome Parts 

of the Body, being very little, if at all, tubular ; 

and in others, particularly Mice, Rats, and 
Cats, to be as I have reprefented in my Fig. 
bith COCs ; 


And now if my Inadvertency in other T hings 

hath no worfe Effed than it hath had in thefe, 
namely, to confarm, correct, or clear others Ob- | 
fervations, I hope.the Reader will excufe it, 

if he meets with any more of the like Kind. 
But not being confcious of any fuch T hing, 
(although probably there may be many. fuch) £ 
am more follicitous to beg the Reader’s Candour 
and Favour, with Relation both to the Vext 
and Notes: Inthe former of which, I fear he 
evill think I have as much under-done, as tr 
the latter over-done, the Matter: But for my 


ig ~ Eixcufes 
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Excufe, Idefire it may be confi ider’ d, T hat the 


textual Part being Sermons, to be deliver’d tee 
the Pulpit, it was neceffary to infift but briefly 
upon many of the Works of Gov, and to leave: 
| out many T hings that might have been admit- 
ted ina more free Difcourfe. Sothat I wifh 
it may not. be thought I have faid too much, 
rather than toolittle, for fuch an Occafion te. 
Place. And indeed, I bad no {mall T rouble 
in expunging fome T hings, altering many; ana 
Softening the moft, and, “ina We ord, giving, in 
_ fome meafure, the Whole a different ‘Drefs 
than mpgs Thad at firft drawn tt up tn, and 


what tt now appears in. 


| py hs us for the Notes, which may a Lira 
190 large, I confefs I might have fhortewd 
them, and had T houghts of doing it, by caft- 
1g’ fome of them into the Text, as an ige- 
nious learned Friend advis’d. But when I 
began to do this, I found tt was in a Manner 
to new-make.all, and that I foould be necefft- 
tated to tranfcribe the greateft Part of ihe 
Book, which (having no Affiftant) would have 
been too tedious for me, being pretty well fa- 
| tigued with it before. I then thought it bef? 
to pare off from fome, and to leave out others, 
and accordingly did foin many Places, ga ‘ 
would have donett in more, particularly, .2 
many of the Citations. out of the ica 
bath Poets and others, as alfo in many of the 
Anatomical Obfervations, and mi pany of my own | 
and 


19 the READER. 
and others Obfervations: But then I confider- 
ed, as ta the Firft, that thofe Citations do (ma- 
ny of them at leaft) phew the Senfe of Mankind 
about GOD’s Works, and that the moft o 
them may be acceptable ta young Gentlemen at 
the Univerfities, for whofe Service thefe Le- 
Gures are greatly intended. And as to the 
Anatomical Notes, and fome others of the like 
Nature, moft of them ferve either to the Con- 
frmation, or the Hluftration, or Explication of 
the Text, if not to the learned, yet to the Une 
hilful, lefs learned Reader ; for whofe Sake, 
if I had added more, L believe he would for- 
give me. ~And lafily, as to the Obfervations 
of my self, and fome others, where it happens 
that they are long, it is commonly where a Ne- 
ceffity lay upon me of fully expreffing the Au- 
thor’s Senfe, or my own, or where the T hing 
awas new, and never before publifbed 3 inwhich 
Cafe, it was neceffary to be more E-xprefs and 
| Particular, than in Matters better known, or 
*bheré the Author may be referr’d vnto. 


“In the former Editions 1 promifed. another 
Part I had relating to the Heavens, if I was 
phereunto encourag’d. And two large Impref- 
fions of ibis Book having been fold off, fo as 
to admit of a Third before the Yearwas gone 
about; and hearing that if is tranflated into 
two, if not three Languages ; but efpectally be- 
ing importuned by divers learned Perfons, both 
_fnown anil unknown, LT have thought my felf 


f Sift 
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fufficiently engaged to perform that Promife ; 
and have accordingly publifbed that Part. | 


~ So that I have nowcarried my Survey through 
mof? Parts of the vifible Creation, except the 
Waters, which are for the moft Part omitted ; 
and the Vegetables, which, for want of I ime, 
I was fore d to treat of in a perfunfory Man- 
ner, And to the Undertaking of the former of 
thefe, having received divers Sollicitations from 
Perfons unkrown, as well as known, TI think 
myfelf bound in Crvslity to own their Favour, 
and to return them my hearty T hanks for the 
kind Opinion they have foewn of my other Per- 
formances, that they have encourag’d me to un- 
dertake this otherT afk. And accordingly I have 
begun it, and (as far as my Affairs will per- 
mit) have made fome Progrefs init: But Age 
and Avocations growing upon me, I begin to 
fear I foall fearce be able to finifp itas Fwould, 
and therefore muft recommend that ample and 
noble Subject to athers, who have more Leifure, 
and would da it better than I. 


As to Additions, I have been much follicited 
thereunto by divers curtous and learned Perfons, 
who would have had me.to infert fome of their 
Odfervations, and many more of my own: but 
tn a Work of this Nature, this would have 
been endlefs:. And although the Book would . 
thereby be render’d much better, and more com-. 

. pleat, yet I could by no Means excufe fo great’ 
wy an 
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To the READER. ° 

an Injuftice to the Purchafers of the former E- 
ditions. And therefore (except in the fecond E- 
dition, where it was not eafy to be avoided) few 
Additions or. Alterations have been made, be- 
fides what wereT ypographical, ov of {mall Confi- 
deration. Only in the third Edition E amended 
_the firft Paragraph of Note 1. Chap. 5. Book 

1. conlerning Gravity; and in the Fourth, 
“Page 16, and 18, Linferted two Paffages out 

_ of Seneca, that were inadvertently left out, 
and corrected many T hings, that upon a careful . 
Review, feem’d to want Amendment. 
And laftly, as tothe following Analyfis, it 
was added at the Requeft of fame of my learn- 
ed and ingenious Friends; and although 1th 
might have been contracted, they would not 


suffer it to be fo. - ‘ 
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TE Works of the Creation relating to our Terraqueows 
Globe, a are fuchas are vifible i in the 


~ 


| Outworks or Appendages of the Globe, wiz. ‘thefe Three: 
1. The Atmofphere, 

_( Compofed of Air and Vapours, Page 4s ‘ 

Bree to 

‘f Refpiration and Animal, Life 5. 2 

Vegetation of Plants, 9. 

| | 
| 
| 
| 
| 
1 


Conveyanceof ' - 


| 5 The winged Tribes. 
1 2 Sound, 11. 
/ The Funétions of Nature. 
| | Refle@ting and Refradting Light, 12. 
“| Containing the . 
Winds, which are of great Ufe and Neceffity 
. To the Salubrity and Picalere of the Air, 14. 
. In various Engines, 18 
In Navigation. 
Clouds and Rain: Of eee Ufe to the 
Refrefhment of theEarth and the Things therein,20, 
$ Origine of Fountains, according to fome, 23. 
2. Light. Its 
Fountain, 26. 


Wonderful Neceffity and Ufe. - 
| | << Improvement by Glafles, 23. 
| | Velocity. , 
Expanfion, 79e ‘ 
by. hei tak. 


f S a drs « ns 
ng Its great Benefit, Pi he ia 
Canfe of Levity, which is of great Ufe in she World, 352 
Terraqueous Globe itfelf, Of which I take a View in 
General, of 


ie 

{ Its Spherical Figure, which is the moft commodious in 
a i of § 
i 


Light, 4% > | é i. ivf ‘ 
Heath, | ¢ - 4 ee 
BU gei of the Watels, 
si Winds, 41, 
i Bulk, 43. 
Its Motion, bid, = 
| Annual. 
Diurnal. 
Its Place and Diftance from the Sun, and other Heavenly - 
Bodies, 46. 
Its Diftribution,- fo as to caufe all the Parts ve the Globe to 
SPaliace, each other, 48. - rasan 7 
! 2 Be helpful to one another, 
ce great. Variety and Quantity of all Things ferving for 
_ Food, Phyfick, Building, and every Ufe and Occafion. 
of all "Ages, Places; and Creatures, 53- 
} An Qbjestion anfwered, 55. 
| Particular of the Earth ; 3 of its 
Conftituent Parts, wiz. Its 
Soils and Moulds neceflary to the 
Growth ot various Vegetables, 61, 
5 Various Occafions of Man and other Animals, 62, 
Various Strata or Beds » affording Materials for . 
Tools, 
Firing. 
< Building, 
/ Dying, and thonfands of other Things, “a dn 
Conveyance of the fweet Fountain-Waters, 6, 
Subterraneous Caverns-and Vulcanos; of great Ufe to the 
; Countries where they are, 67. 
| Mountains and Valleys,which are not rude Ruins,but Works 
of Defign, inafmuch as this Struéture of the Eni is 
[2 The moft Beautiful and Pleafant. 
| 
4 
| 


—— 


¢ 


The moft Salubrious: to fome Conftitutions, the Hills; to 
fome, the Valleys, 71. 
Beft to fkreen us, and other Things, 72.. 
Beneficial to the 
fae of various Vegetables. 
2 Harbour and Maintenance of various Animals, (es 
[ 5 Generation of Minerals and Metals, 75. 
Abfolutely neceffary to the Conveyance of the Rivers; 
and in all Probability to the Origin of Fountains, 7b. ee 
‘on 


pA 


s 


r 
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Conclufion againf blaming GOD, 8r. > 
_ Its Inhabitants ; which are either Senfitive or Infenfirrve. 


Concerning the 
Senfitive, fome Things are 


Common to all the Tribes, particularly thefe Ten: | 
(1. The five Senfes and their Organs; the, 35. 


Eye, an admirable Piece of Mechanifm in regard of ite 
( Form, for the moft part Spherical, which is beft for 

The Reception of Objects. 

Motion of the Eye, go. , 

| | Situation in the moft commodious Part of the Bo dy 

of every Creature. 

Motion, in fome Animals 

Every Way m: 

Fixed; and the excellent Previfion in that 

Cafe, gt. : te 

Size ; which is in 


$x Creatares, according to their Occafions. 


| Such as live Abroad in the Light, larger. 
| Such as live under Ground, lefs. 
! Number, in fome Animals 
| {Two, 94. - : 
«More: Together with the wife Provifion to prer 
é vent double Vifion. - 
| Parts ; fome of which are viewed 
{Tranfiently, the Arteries, Veins, and fome of 
j the Mufcles and Tunicks. 
More ftri@ily, fome of the. 
Mutcles, and the excellent Provifion made for 
their peculiar Ufes, Equilibration, &c, 96. 
| Tunicks: Among which the various Aperr 
| tures,. Forms, and Pofitions of the Pupil 
: 4 are particularly noted, 99-. 
| Humours, efpecially the prodigious Finery 
| and Compofition of the Cryftalline, ac- 
cording to Mr. Leqenboeck. 
| | Nerves, 105. 
| Optick. 
~. ‘5 Motory. 
L exuard and Security, provided for by - 
“The Reparation of the Aqueous Humour. 
Covering of the Eye-lids, 
Strong and curious Bones. 
*) Hard and firm Tunieks. | 
Withdrawing them into their Heads 109. 
Of ere Vifion, 11. pee Ch . 
Heate 


D 


~ 


| 
| 
| 
| 
| 


Goin’) 
Hearing. Its ie : 
{ Organ, the Ear, 113. aa)“ 
Double, enabling us to hear every Way, and a 
good Provifion for the Lofs or Hurt of one. 
Situated in the very beft Place for Information, - 
Security, and-near the Eye and Brain, 
The Fabtick of the - ‘ 
~ ( Outward Ear, which is in 7 
All Creatures formed, guarded, placed, and 
/ every way accoutered according to their 
. | | various Places and Occafions, 145. 4 
Man fuitable to his ereét Pofture ; and all its 
hice } Parts, the Helix, Tragus, Concha, &c. admi- 
| rably fuited to the Reception and Melioration 
| ' of Sounds, and the Security of the Part. 
| | Inward Ear: In which I take a View of the, 121. 
{ Auditory Pa#age, curioufly tunnelled, tortu- 
| | ous, and {mooth ; and being always open, is 
linedwith thenaufeous Ear- wax for aGuard. 
p:. | Tuba Euftachiana, 322. ty 
| | Bone,particularly hard and context forGuard, 
' J and to affift the Sound. ~ 
-| Tympanum, and its Membrane, Mufcles, 
| ; and four little Bones, ‘to correfpond to al] 
ee | ‘Kinds of Sound. 
| Labyrinth, Semicirenlar Canals,Cochlea ; all 
_ 4. made with the utmoft Art, 127, 
| Auditory Nerves, one of which is ramified ta 
the Eye, Tongue, Mufcles of the Ear, and 
to the Heart; whence a great Sympathy 
+ between thofe Parts, 128. 
Obje&, Sound.. Under which J confider, . 
 ¢ The Improvements thereof by the Wit of Man,r2¢. 
-& Its great Neceflity, and excellent Ufes, 132. 
meskes Pleafure; and the Power of Mufick, 134. 
Smelling. In whichSenfe thefe Things are remarkable,the 
( Noftrils,. always open, cartilaginous, and endowed. 
with Mufcles, 1373 ; 


Fa 


Laminae, ferving for 

fA Guard againft noxious Things, 138. 

< The fpreading of the Olfactory Nerves. _ 

 Broiigtots Ufe of it in all, efpecially fome of the 
Irraticnals, 139. eo ae 

Tafte. The Things moft remarkable in which Senfe 
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Bakes fpread about the Tomgue and Mouth, with 
| their Guard. = 


| The Papillae, neatly made, 140. 
. ry 2 ~ Situ- 


nde 


: Sar: Mee) | a 
; | | Situation thereof to be a Centinel to the Stomach and 
1 Food. A 
| “Branches of the fifth Pair, 141. 
| Feeling, 142. 
{Whofe Organ is the Nerves, 143. mS 
(Which is difperfed through every Part of the Body, and 
the admirable Benefit thereof. . 
“| [1]. Refpiration the grand Act of Animal Life, 145. 
¢ Miniftriag to the Circulation of- the Blood and Diaftole 
1 of the Heart. é re 
The Parts concerned therein are, 
(The Larynx, with its great Variety of Mufcles, Ge. 
| for Refpiration, and forming the Voice, 148. 
Trachea and Epiglottis, exquifitely contriv’d and made, 
| Bronchi and Lungs, with their curious Arteries, Veins 
» | | and Nerves, 150. + 
| | Ribs, Diaphragm, and the feveral Mufcles concern’d, 
| Its Defeéts in the me. 
Fetus in the Womb, 153. 
4 Amphibious Creatures, 157. Wk 
| Some Animals in Winter. 
III. The Motion of Animals: Concerning which I confider 
( Tranfiently the ce 
‘| Mufcles, and their Structure, their Size, Faftening to 
the Joints, Motions, &c. 158. 
: Bones, and their curious Make. ; 
Joints, with their Form, Bandage, and Lubricity, r6ra 
Nerves, and their Origin, Ramifications, and Inof- 


t 


Swift or flow, with Wings, Legs many or few, or none 
at all, acording to the various Occafions and Ways of 
Animals Lives. As particularly in 
Reptiles, whofe Food and Habitation is near at hand. 
Man and Quadrupeds, whofe Occafions require a large 

‘Range, and therefore a fwifter Motion, 164. 


1 


) 
i culations. 
More particularly the Loco-motive A& itfelf, which is 
f 
| 


require yet a larger Range, and have accordingly a 
- yet fwifter Motion and direct Conveyance. 


Well provided for by the - 


{Due Equipoife of the Body, 165. . 

Motive Parts being accurately placed with regard to the 
‘the Center of the Body’s Gravity, and to undergo 
their due Proportion of Weight and Exercife. 


|. Confent thereof with the other Senfes, by fome. 


Geometrically and neatly performed by ‘the niceft Rules, 


7 


Birds, and Infects, whofe Food, Habitation and Safety — 


: mits vi ) ae 
IV. The Place allotted to the feveral Tribes of Animals to 
live and a&t in, | Concerning which I obferve, that. 
Their Organs are adapted to their Place, 167, 
All Places habitable are duly ftocked, 
) Various Animals have their various Places ; 3 and the 
Wifdom thereof, 168. ; 
V. The Balance of. Animals Numbers, fo that the World 
is not 
§ Overftocked by their Increafe. 
Depopulated by their Death. Ss 
Which is effeéted in 
( The feveral Tribes of Animals by a due Proportion in the 
Length of their Life, 169. \ 
Number of their Young, in c 
U feful Creatures being many, 
| Pernicious few. 
5 Man very remarkable, by the 
( Different Lengths of his Life. 
| Soon after the Creation, 171, 
| 4 When the World was more, but hot fally peo= 
d pled, zdid, : 


When it was fufficiently. ftocked, down to the 
fent Time. 
DueProportions of Marriages, Births,andBurials,174. 
Balance of Males and Females, 175. 
‘VI. The Food of Animals. In which the Divine Ma- 
nagement and Providence appears, inthe, 179. 
Maintaining fuch large Numbers we all Kinds of Ani- 
| mals on the Land, in the’ Seas, and divers Places too 
unlikely to afford fufficient Food. 
| Adjuftment of the Quantity of Food to the Number of 
| Devourers, fo that 
There is not too much, fe as to rot, and annoy the 
| World, 181. 
| The eit. Ufeful is the mof Plentifal, and eafieft 
| propagated, ibid. 
Delight which the various Tribes of Animals have to the 
| Varieties of Food, fo that what is grateful to one, is 
naufeous to another: Which is a wife Means to caufe 
| Ali Creatures to be fufficiently fupplied. 
All forts of Food to be confumed. 
| The World to be kept fweet and clean by thofe 
‘Means, 133. 
| Peculiar Food, that particular Places atfard to the Crea- 
| _ tures refiding therein, 184. 
oe Curious Apparatus in all Animals for Gathering, and 


Digeftion of their Food, wiz. the : 
‘Mouth,’ 


3 LBs | 

( Mouth, nicely thaped for Food, Gc. In 
{ Some little and narrow, 189. 

| Some, with a large deep Incifure. cee | 

; Infeéts very notable to eatch, hold, and devour 

5 _ Prey; to carryBurdens, to bore and build their 

|  Habitations, 190. . 
\ Birds as notable, Horned in all. In fome 
Hooked for Rapine, climbing, &c; 192.. 
Sharp and ftrong to pierce Trees, Se, 
j Long and flender to grope. 
Long and broad to quafter. 
Thick and tharp-edged to hufk Grain. 
| Compreffed to raife Limpets; &c. 

Teeth, which are peculiarly hard, firmly inferted in 
the Jaws, varioufly fhaped in the fame and different 
Animals, deficient in young Creatures, @c, 194. 

Salival Glands, commodioufly placed for Maftication 

J and Deglutition, 196. 

Mutcles and Tendons, ferving to Maftication, ftrong 
and well lodged, 

Gullet, fized according to the Food; with curious 
Fibres, &c. ibid, Oe ' 


a 
» 
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“Stormach 5 197. a bee 
| ( Which hath a curious Mechanifm of Fibres, Tux 
; nicks, Glands, Nerves, Arteries, and Veins. 
| Whofe Faculty of Digeftion by fuch feeming weak 
| 4 Menftruums is admirable. F 
| Whofe Size and Strength is conformable to the Nae 
[: ture of the Food, or Occafions of Animals, 
i Which is in 
. Tame Animals but one, 
| Ruminants, Birds, &c¢. more, | 
| Guts, whofe Tunicks, Glands, Fibres, Valves, and 
| | Periftaltick Motion, deferve Admiration, 201, 
| ; Lacteals, together with the Impregnations from the 
1 Pancreas, Gall, Glands, and Ly mphaeduéts. 
[Sagacity of all Animals in finding owt, and providing 
» .Food. In : ; 
Man lefs remarkable for the fake of hisUnderftanding,202 
5 Inferior Creatures. In fuch as are ; 


( Come'to mature Age, and’are able to help themfelves, 
| by their 
Accurate Smell, 203, 
| Natural Craft. 
| Hunting and groping out of Sight. 
Seeing and Smelling at great Diftartces, 205." Ping 
| | Climbing; the ftrongTendons andMutcles acting there- 
Seeing in the dark, 
LHetples. As, 207. 
Young 


( vill ) 
Young Creatures. i= 
Man, born-the moft helplefs of any, 1 hie ipakénts 
- Reafon, Hands, and A ffeétion fufficing. 
Irrationals For whofe Young the Crestor hath made 
a fufficient Provifion, partly by the _ 
( Parent Animals own ; 
Srepyii, and Diligence in Nurfing and Defend- 
ing them, 207. — 


Young, where Food and-all Neceflaries are to 
| be found, 209. 
| Ability of the Young themfelves to fhift for, and 
help themfelves, with the little Helps of their 
Dams, 216. 
{Creatures deftitute of Food at fome Seafons, or likely to 
- want it, who 
(Are able to live long without Food, 211. 
<(_ Lay up Food before-hand. 
VII, The Cloathing of Animals, which is, bat 
( Suited to the Place and Occafioas of all. In 
| - it is left to his own Reafen and Art, joined with - 


é Sagacity and Care in repofiting their Eggs and 


{ufficient Materials : Which is beft for him, 
: Becaufe he may fute his Cloathing to his Quality 
| i and Bufinefs, 218. 
| | For Perfpiration and Health fake, 
To exercife his Art and Induitry. 
To excite his D-ligence in keeping himfelf 4 Va i 
{ | and clean. 
| | (In being the Parent of divers Callings, 219. 
4 Irrationals : Who are either 
| Ready furnifhed with proper Cloathing, 
~ | © On the dry Land with Hair, Fleeces, Furs, Shells, 
| hard Skins, &c. 220. > 4 
In the Air with Feathers, light, ftrong, and warm. 
| In the Waters with Scales,hard for Guard ; fmooth 
| for Paffage; or with ftrong Shells to goad fuch 
| |. as move-more flowly, 223. 
| Provide for themfelves by their Textrine, or Archi- 
\ tectonick Art. Of which under the next Branch. 
. | Well garnithed, being all Workman- like, ccmpleat, 
in its Kind beautiful, being, 224. 
Adorned with gay, various and clegsthidtlatl,. 
sir fordid, yet with exact ae and full of cue 
rious Mechanifm. 
VIII. The Houfes aad ERO ata orien. 


Man 
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[; ix J 
Man, who is abundantly furnifhed with 
, Contrivance and Art to build and garnifh his Habitae 
5 tions, 226. 

Materials of all] forts to effect his Works, 

Trrationals, whofe marvellous Inftin&t is manifefted by the 

Convenience of their Nefts and Habitations for the 

, Hatching and Education of their Young, 228. 

Guard and Defence of themfelves and their Young, 

Fabrick of their Nefts, fcarce imitable by Man, and 

fhewn by their Contrivance and Make, being exactly. 

fuitable to their Occaficns, and made by 

Putting only a few ugly Sticks, Mofs, Dirt, &c. toe 
fether 23 1.09 ’ ae 

Building Combs according to the beft Rules of Mae 
thematicks, 

WeavingWebs, and making Cafes.. For which Service 
the Parts of their Bodies, and Materials afforded by 
them, are very confiderable. 

IX. Animals Self-Prefervation. For which there is al 
ways a Guard in Proportion to the Dangers and Occafie 
ons of their State. Which is obfervable in 
-¢Man, whofe Reafon and Art fupplies the Defect of 
; Natural Armature, : 

Irrational Creatures: who . 

As they are on one hand fufficiently guarded. by their 

( Shells, Horns, Claws, Stings, &c. 239. 
Changing their Colours. Med 
Wings, Feet, and Swiftnefs. 
Diving in, and tinging the Waters. 
Ejecting Juices out of their Body. 
} Accurate Smell, Sight, and Hearing. 
| Natural Craft, 243. 
| Uncouth Noife, ugly Gefticulations, and horrid 
| Afpect. 

Horrible Stink and Excrements. 

{So on the other hand can by their Strength, Sagacity, 
or natural Artifices, entrap and captivate what is 
neceflary for their Food and other Occafions, 

X. Animals Generation. 

Equivocal, is denied, 244. 
Univocal: Which of 
pate is sures Tels eveitet, pafied wholly by. 

Irrational Creatures, which is remarkable for their 

( Sagacity in chufing the fitteft Place for their Eggs and 

(Young: Where it is ebfervable what a 


I It ED SS AO Aaa ceemenee At 


es 


BR Come 


ey 


Compleat Order they obferve. . 
Neat Apparatus their Bodies are provided with for 
this Purpofe, 248. re 
Natural Venom they inject with their Eggs into Ve- 
getables to pervert Nature, and produce Balls, 
and Cafes, 250. 
Making Ufe of the fitteft Seafons, either 
: Sat Seafons, 251. ; 
When Provifions are moft plentiful and eafieft had. 
Due Number of Young, 252. 
Diligence and Concern for their Young, in point of 
Te paging » 253. 3 : 
| Safety and Defence, 254. 
L Faculty of Nurfing their Young, by 
( Suckling them. In which it is obfervable 
How fuitable this Food is. 
How willingly parted with by all, even the moft favage. 
3 What’a compleat Apparatus in all Creatures of - 
A Dogs, &e. . 
| | Putting Food in their Mouths, with their proper Parts 
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_, for catching and conveying Food, 255- 
Neither way, but by laying in Provifions before-hand,256. 


Having in the Fourth Book thus difpatched the Decad of 
? ‘Things in common to the Sea/itive Creatures, 1 take a View 
‘of their particular Tribes, v7. of 
( Man; whom 1 confider with relation to’ his 
Soul, Concerning which, having curforily mentioned 
divers Things, I infift upon two as fhewing an efpecial 
divine Management, the i 
Various Genii, or Inclinations of Men, which is a wife 
Provifion for the Difpatch of all the World’s Affairs, 
| | and that they may bé performed with Pleafure, 263. 
Inventive Faculty. In which it is remarkable that 
Its Cornpafs is fo large, extending to all Things of 
mer ; Ufe, and eccafioning fo many feveral Callings. 
Things of greateft Neceffity and Ufe were foon and 
\ eafily found out; but Things lefs Ufeful later, and 
dangerous Things not yet. Here of divers particu- 
lar Inventions, with an Exhortation to exercife and 
. improve our Gifts. — i a 
| Body, “In’which the Things particular 
| Wore the 1) 4a 


ly remarked upon 
| ( Ereét Pofture, 282. 
| | “(The mofk convenient for a rational Being. 

i Manifeftly intended, as appears from the Structure 
| of fome particular Parts mentioned, 285. 

| Nice Structure of the Parts miniftring thereto. 
| | Equilibration of all the Parts, 286. 
Figure 


fii xi 

Figure and Shape of Man’s Body moft agreeable to his 
Place and Bufinefs, 287. we 

Stature and Size, which is much the beft for ‘Man’s 
State, 238. ron Abe wP? Yee 
Struéture of the Parts, which are + 

| f{ Without Botches and Blunders, . 

| Of due Strength. 

| 


| 


fc 4 “Of the beft Form. ia . 
1 Moft accurately accommodated to their proper: 
L Offices. ae eed 
Lodgment of the Parts, as the 


Vifcera, ; 
Several Bones'and Mufcles, &'c, 298. 
Covering of all with the Skin. 
Provifion in Man’s Body to 
{ Prevent Evils by the 
j , Situation of the Eyes, Ears;Tongue andHand 93006 


pif Five! Senfes, 297, 
Hands, 
Legs and Feet, 
L 


| 
| 


Guard afforded all, ef pecially the principal Parts.. 
Duplication of fome Parts, 
| Cure of Evils by means of ~ 
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Variety of Mens 
Faces, 308, . 
; Voices..)it io 
Hand- Writing. 
Qyuadrupeds. Of which I take no Notice, but wherein they 
differ from Man, viz, | D3 Le 
‘ { Prone Pofture, which is confiderable’ for |. . 
( The Parts miniftring to it, efpecially the Legs and 
| Feet, fized and made in fome for 
Strength and flow Motion, 3 15. 
| ( Agility and Swiftnefs, 
/ Walking and Running, 
| Walking and Swimming, 
| | Walking and Flying. 
| | Walking and Digging, 1) § 
“( Bo2 


¢ 


] 


| 
| 
| 
| 
| 
| 


| | Traverfing the Plains. 


(te Viefalnels to. 
Gather Food, 317. 
Catch Brey/aityr aS 
Climb, Leap, and Swim. 

{ i Guard themfelves. 


ay 
Lh ¥¥ 


of Man. 


( Head, wherein I confider 


tion, 319- 
The Brain, which is 


Nates. 
Neck. 


| Stomach, 324. 


Heart: Its 
Bae e's in fome 


~c One only, 325+ 
; ; Two. 
; Three, as fome think. 


(“Traverfing Ice, Mountains, &e.> 


[i xe 7 


eke 


aset 
f Hy 


LCarry Burdens, Till the Ground, and other Ufes 


Parts differing from thofe of Man. 


* 


en than in Man, 319. 

Placed lower than the Cerebellum. 
The Nittitating Membrane, 321. 

1 Carotid Arteries, and Rete Mirabile. 


| criti to the Length of the Legs, 322. 
| Strengthened by the Whitleather. > 
| 


Correfponding to the feveral Species. 
Suited totheir proper Food, whether Fleth, Grain, Ge. 


| Want of the Faftening of the Pericardium to the 


Midriff, 327. 
Nervous Kinds. A Sample of wh 


ich is given in the diffe- 


rent Corcefpondence between the Head and Heart of 
Man and Beaft, by the Means of the Nerves, 329+ 
Birds. Concernifg which I take a View of their 
Body and Motion; where I confider 
The Parts concerned in their Motion, 333- 


|) ming in, and paffing through the Air. 


Feathers, which are 


Moft exaétly made for Lightnefs and Strength. 
All well placed in every Part, for the Covering 
and Motion of the Body. 


| Wings, which are 
| ( Made of the very beft M 


) Preened and dreffed, 334« 


| ‘The Shape of the Body, made exa@ly for fwim- 


aterials, viz, of Bones, 
light 


Its Shape, commonly agreeable to the Animal’s Mo- 


- 


| Situation nearer the midft of the Body; than in Man. 


[ mut J 

light and ftrong ; Foinrs exa@tly opening, fhut= 
ting, and moving, as the Occafions of Flight 
require; and the Peéforal Mu/cles, of the great- 
eft Strength of any in the whole Body, 

\ Placed in- the niceft Point of the Body of every 
Species, according to the Occafions of Flight, 

' Swimming, or Diving. 


Tail, which is well made, and placed to keep the 


Body fteady, and affift in its Afcents and De- 
{cents, 337. 


Legs and Feet, which are made light for Flight, 


and incomparably accouter’d for their proper Oc- 
cafions of 
“Swimming, 3381 
Walking. 
| Catching Prey. 
Roofting. 
Hanging. 
Wading and Searching the Waters. 
Lifting them upon their Wings. 


L Motion itfelf.. 


oO 
| 
| 3 


| 


Anfwering every Purpofe and Occafion, 


| § Performed by the niceft Laws of Mechanicks, 
ther Parts of the Body, viz. the 


ead, remarkable for the commodious 
Shape of itfelf, g4r. ; 
Forms of the Bill. 
Site of the Eye and Ear, 
Pofition of the Brain. 
Structure of the 
Larynx. 
; Tongue, 
Inner Ear, 


| 
res by Nerves in the Bill for tafting ard 


diftinguithing Food, 344. 


Stomachs, one to 


-. 


Macerate and prepare, 345. 
Grind and digeft. 


Lungs incomparably made for- 
f ed ite 34:6. 


Making the Body buoyant, 


Neck, which is made 


2 


State. 
their 


In due Proportion to the Legs. 

To fearch in the Waters, and 

To counterpoife the Body in Flight. 

Of which I take Notice of thres Things, vss. 


B3 Migr: = 
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f{ sim J 
gration remarkable for... MOE ae 1 ; 
The Knowledge Birds have of ey | 
aia Times of Paflage, 3438. ee 
The Places proper forthem, = |, 
Their Accommodation for long Flights, by long or 
elfe ftrong. Wings. i eae 
Incubation, which is confiderable for 


3 (The Egg, and its Parts, 3516 eis . 
| | At itfelf ; that thefe Creatures fhould betake them- 


ee 


M 


felves to it, know this to be the Way to produce 
their Young, and with Delight and Patience fit 
_ fach a due Number of Days.’ . ; a 
- The Negleét of it in any, as the Oftrich, and the won- 
derful Provifion for the Young in that Cafe, 354, - 
Nidification. Of which before. | 
Infe#s, Which altho” a defpifed Tribe, doth in fome Re- 
fpeéts more fet forth the infinite Power and Wifdom of 
the Creator, than the larger Animals. : 
The Things in this Tribe remarked upon are their 
( Body, 359. ; | 
Shaped, not fo much for long Flights, as for their 
! Food, and Condition of Life. = 
| Built not with Bones, but with what ferves both {for 
‘| Bones and Covering too.) fyi bod 
Eyes, reticulated to fee all Ways atonce, 360,, 
Antennae, and. their Ufe, 361. | 
Legs and Feet made for 
( Creeping, 363. 
Swimming and Walking. 
3 Hanging on {mooth Surfaces. - 
Leaping. | 
| Digging. tat a 
| { Spinning and Weaving Webs and Cafes. © 
1. | Wings, which. are . ‘ae 
Nicely diftended with Bones, 365. ‘ 
f Some incomparably adorned with Feathers and 
t elegant Colours. - 
4 Some jointed and folded up in their Elytra, and 
| |  diftended again at Pleafure. : | 
{In Number either — 
; Two, with Poifes. 
/ 3 Four; without Poifes. ae 
| Surprizing Minutenefs of fome of thofe Animals them- 
felves, efpecially of their Parts, which are as) nue 
merous and various as in other Animal Bodies, 367. 
L State: which fets forth a particular Concurrence of the 
Divine Providence, in the wife and careful Provifion 
that is made for their - 


—— 


Secus 


Teneo 'acataas ght" 
| ( Security againft Winter, by their 
- ( Subfifting in a different, w/z. their Nympha or Au- 
|  relia-State, 369, , hb ddaie 
| | 2 Living in Torpitude, without any Watte of Body or 
' 1. Spirits, 370.. ul tan bad VE 
L [ aying up Provifion before-hand. 
| Prefervation of their Species by their . pr 
| ( Chufing proper Places, to lay up their Eggs and Sperm, 
| . 
| 
| 
| 


’ 


fo that the . 

| “§ Eggs may have due Incubation, 373° 
Young fufficient Food. 

1 Care and Curiofity in repofiting their Eggs in neat Order, 

| and with the proper Part uppermoft, 332. , 


Incomparable Art of Nidification, by being endow’d with 


Parts proper for, and agrecable to the feveral Ways of 
; Nidification, and the Materials they ufe in it. 
Architectonick Sagacity fo build and weave their Cells, 
or to make even Nature herfelf their Handmaid, 334. 
Reptiles. Which agreeing with other Animals in fomething 
or other before treated of, I confider only their 
Motion, whichis very remarkable, whether we confider the 
f Manner of it, as Pate o 


| 
ah 


Snail-like, 
Caterpillar-like, 


{ Vermicular, 394, 
| Sinuous. . 


| 
| 
| 
| | 
. / Multipedous. . 
Parts miniftring to it. 

| . Poifon, which ferves to : 
| | . (Scourge Man’s Wickednefs, 398. 
; Their eafy Capture and Maftery of their Prey, 
1) | Their Digeftion. (GHD “uabmabar’ epcstic 
L Watery Inhabitants confiderable for their 
( Gteat Variety, 4or. ha 
| Prodigious Multitudes. 
| VattBulk of fome, and furprizing Minutenefs of othersaozs 

Incomparable Contrivance and Stru€ture of their Bodies. 
Supplies of Food. : 

Refpiration, : 

Adjuftment of their Organs of Vifion to their Element. 
Poife and Motion of the Bedy every Way, 403. 

_ Infenfitive Inhabitants. Among which having mentioned Fof- 
fils and others, I infift only upon Vegetables, and that in a 
curfory Manner upon their 

( Great Variety for the feveral Ufes of the World » 404. 
| Anatomy. 
: Leaves, 407. _ 
Flowers, and their admirable Gaiety, 
Seed, remarkable for its 
B 4, Genera~ - 


fa a ae 
} ( Generation. Binh — 
| Make. Les ; sad 
4 Containing in it a compleat Plant, 408. 
|- Prefervation and Safety in the Gems, Fruit, Earth 
| Sowing, which is provided for by Down, Wings, fpringy 
Cafes, carried. about by Birds, fown by the Husband- . 
man, &e, 412. we 
Growing and Standing : Some by 
Their own Strength, 417. 
3 The Help’ of others, by clafping about, or hanging upon 


them. . . 
Remarkable Ufe, efpecially of fome which feem to be provided 
for the Good of 
12, Places, 420. : 
Some particular Places, to 
yan fome Local Diftempers. 
Supply fome Local Wants. 
Praétical Inferences upon the Whole are thefe Six, wiz. That 
G OD’s Works 
1, Are great and Excellent, 425. 
2, Ought to be enquired into, with a Commendation of fuch as 
80 fo, 427. : 
3, Are manifeft to all, and therefore Atheifm unreafonable,423- 
4. Ought to excite Fear and Obedience, 431 
5, Ought to excite Thankfulnefs, 432- 
6. Should move us to pay God his due Homages and Worhhip, 
particularly that of the Lord’s Day : Which is an Appointment 
The moft Antient, 438. 
Wifely contrived for Difpatch of Bufinefs, and to prevent 
Carnality. 
Whofe proper Bufinefs is, to ceafe from Worldly, and to 
follow Spiritual Employments ; the Chief of which is 
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INTRODUCTION. 

N Pfal. cxi. 2. the Pfalmift afferts, That 
the (a) Works of the Lord are great; fought’ 
out of all them: that have Pleafure therein. 
This is true of all God’s Works, particularly 

of his Works. of Creation: Which, when: fought’ 
out; or, asthe Hebrew Word (é) fignifieth, when: 
heedfully and deeply pryed into, folicitoufly obferved! 
and enquired out, efpecially when.clearly difcovered: 


oy: ae 


(a) It is not unlikely. that the Pfalmift might mean,.at leaft’ 
Rave an Eye to, the Works of the Creation in this Text,. the Word: 
¢ VWI being the fame that in Pfal. 19. 1. is tranflated God's: 
Handy-tvork, which is manifeftly applied to the Works of Creation}, 
and properly fignifieth Faffum, Opus, Opificium, from an 1 eae 
Fecit, Paravit, Aptavit, And, faith Kircher, Significat: talem 
affetionem, gu@ aliquid exiftit vel realiter, vel ornate, wel wt non 
ft in priftino fatu quo fuit, Concord. p. 2. col. 931». 


(bY UP Quafinies perquifivit, foifeitatus eff, Buxtos. in verb... 


. 


Et fimul importat curam, @& folicitudinem, Conrad. Kirch. ibe 
pet, col, 2374. Bis. B (a) Qyods 


2 SurvEy of the i 

tous; in this Cafe, I fay, we find thofe Works of 
Gop abundantly to deferve the Pfalmift’s Character 
of being Great and Noble; inafmuch, as they are 
made with the moft exquifite Art, (a) contrived with 
the utmoftSagacity, and ordered with a plain wife 
Defign, and miniftring to admirable Ends (4). For 
which reafon St. Paul might well affirm of thofe Moi- 
pare of God, That the znvifible Things of God, even 
bis eternalPower and Godhead, are under ftood by them.. 
And indeed they are the moft eafy, and intelligible 
Demonftrations of the Being and Attributes of God 3 
(c) efpecially to fuch as are unacquainted with the 

. Subtil- 


oo DERE 
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(2) Quod fi omnes mundi partes ita conflituta funt, ut neque ad ufum 
meliores potuerint effe, neque.ad fpeciem pulcbriores; videamus utrim: 
ea fortuita fint, an eo flatu, quo coberere nullo modo potuerint, ‘nif 
Jenfu mederante divindque providentia. Si ergo meliora funt ea que 
Natura, qitam illa, que Arte perfetta funt, nec Ars efficit quid 
fine ratione; ne Natura quidem rationis expers of habenda. Qui’ 
igitur convenit, fignum, aut tabulam pi&am citm ad[pexeris, feire 
adbibitam effe artem; cumgue procul curfum navigii videris, non du-W 
ditare, quin id ratione atque arte moveatur: aut citm Solarium, &e.. 
Mundum autem, gui & has ipfas artes, GF earum artifices, &F 
cuna compleGiatur, confilii & rationis effe expertem putaré? Quod. 
fi in Scythiam, aut in Britanniam, Sphaeram aliquis tulerit banc, 
quam nuper familiaris nofter effectt Pofidonius, cujus fingule conver- 
fiones idem efficiunt in Sole, Se.------ guod efficttur in celo fingults. 
adiebus & nobiibus 3 quis in illa barbarte dubttet, quin ea Sphera fit 
perfecta Ratione ? Hi autert dubitant de Mundo, ex, quo & eriuntur, 
‘Ff fiunt omnia, cafu ne ipfe fit effefus,-----an Ratione, ax Mente 
divind? Et Archimedem arbitrantur plus valuiffe in imitandis Spha- 
rae converfionibus, quam Naturam in efficiendis, prafertim cum mul- 

#zs. partious fint illa perfe&a, quam bac fimulata, folertius, &c. 
@ic. de’ Nat. 1.2. ¢.'34, 35. 
(6) And a little before he faith of Nature itfelf, Omnem ergo regit 
Naturam ipfe [Deus]. &e. 
(¢) Mundus codex eff Det, i quo jugiter legere debemus, Bernard, 
Merny.) 

Arbitror nullam gentem, neque Hominum focietatem, apud quos. 
ulla Deorum eff religto, guidguam habere facras Eleufiniis aut Samo- 
shraciis fimile: Ea tamen obfeuré docent que profitentur: Natura: 
wero. opera in omnibus. animantibus funt per[picua.. Galen, de. Ufe. 
Hatt, Ye 39) Gs. 1s. 


TERRAQUEOUS GLOBE. 3 
Subtilties of Reafoning and Arete riasOd 5 5 as the: 
ereateft Part of Mankind are.. | 

It may not therefore be unfuitable to the fate 
and Defign of Leétures (a) founded by one of the 
ereateft Varibtes of the laft Age, and inftituted: 
too on Purpofe for the Proof of the Chriftian Reli- 
gion againft Atheifts, and other Infidels, to. improve 
this Occafion in the Demonftration of the Being- 
and Attributes of an infinitely wife and powerful 
Creator, from a Curfory Survey of the Works of 
Creation, or (as often called) of Nature. . - 

Which Works belong either to our Terraqueous 
Globe, or the Heavens. 

I fhall begin with our own Globe, being nearetft,, 
and falling moft under our Senfes.. Which being a: 
Subject very various and copious, for the more me- 
thodical and orderly proceeding ‘upon it, I thall 
diftribute the Works therein : 

I. Into fuch as are not properly Parts, but 4p- 
pendages ot Out-works of the Globe. 

Il, The Globe itfelf. 
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(a), Philofophia eft Catechifmus.ad Fidem, Cyril. 1. contr... [ul 
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Of the Out-Works of the Ti err aqueous 
Globe; the Atmofphere, Light, and 
Gravity. 
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Sg te ates ee agony A ne ea 
GobbcAuPsabdy: 
Of the Atmofphere in General. 
HE Atmofphere, or Mafs of Air, Va- 


pours and Clouds, which furrounds our 
_ Globe, will appear to be a Matter of 

| _. Defign, and the infinitely wife Creator’s 
Work, if we confider its Nature and Adake (a), 
and its Ufe to the World (4). _ 

1. kts Nature and Make, a Mafs of Air,. of 
fubtile penetrating Matter, fit to pervade other 
Bodies, to penetrate into the inmoft Recefles of 
Nature, to excite, animate, and fpiritualize; and, 
in fhort, to be the very Soul of this lower World. 
A Thing confequently, | : 

2. Of greateft Ule to the World, ufeful to the 
Life,. the Health, the Comfort, the Pleafure, and: 
Bufinefs of the whole Globe. It is the Air the 

3 : whole. 
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(a) Mundi pars eff Aer, & quidem neceffaria: Hic oft enim gui 
wselum terramque connc&it, Fe. Senec. Nat. Qu. 1. 2. c. 4.. 
(b) Ipfe Aer nobifcum widet, nobifeum audit, nobifoum fonat 3. 
bil enim eorwm fine eo frert pote, Gc. Cie, de Nat, Deor, t. 2. 
sa, 23 9- 


{a) As 


Cuap. I. ATMOSPHERE. 5 


whole Animal World breatheth, and liveth by; 


not only the Animals inhabiting the Earth (a) Rs 
it, 


l eeeeeeECED! 


(2) As the Air is of abfolute Neceffity to Animal Life, {0 it is 
neceflaty that it fhould be of a due Temperament or Confiftence 3. 
not foul, by reafon that fuffocateth';. not too rare and thin, 
becaufe that fufficeth not: with: Examples of each of which,. 
T fhall a little entertain the Reader. In one of Mr. Hawhksbee’s: 
Comprefling Engines, I clofely fhut up a Sparrow, without: 
forcing any Air in; and in lefs than an Hour the Bird began to: 
pant, and be concerned’; and in lefs than an Hour and half to 
be fick, vomit, and' more out of Breath; and in two Hours time: 
was nearly expiring. 

Another I put in and compreffed the Air, but the Engine 
leaking, | F frequently renewed the Compreffure; by which 
Means, (although the Bird panted a little after the firft Hour) 
yet after fuch frequent Compreffures, and Immiffion of frefh 
Air, it was very little concerned, and taken out feemingly un- 
hurt after three Hours. 

After this I made two other Experiments in comprefled Air, 
with the Weight of two Atmofpheres injeéted, the Engine 
holding tight and well; the one with the Great Titmoufe, the 
other with a Sparrow, For near an Hour they feemed but little 
concerned ; but after that grew fainter, and in two Hours time: 
fick, and in three Hours time died. Another Thing I took No- 
tice of, was, that when the Birds were fick, and very reftlefs, 
¥ fancied they were fomewhat relieved for a fhort Space, with 
the Motion of the Air, caufed by their fluttering and fhaking: 
their ‘Wings, (a Thing worth trying in the Diving: Bell.) 1 thall 
leave the ingenious Reader to judge what the Caufe was of both 
the Birds living longer in compreffed, than uncomprefled Air 5 
whether a lefs Quantity of Air was not fooner fouled and ren+ 
der’d unfit for Refpiration, than a greater.. 

From thefe Experiments two Things are manifefted; one is, 
that Air, in fome meafure comprefied, ‘or rather heavy, is ne- 
ceffary to Animal Life: Of which by and by. ‘The other, that 
frefh Air is alfo necefflary; for pent-up Air,, when overcharged _ 
with the Vapours emitted out of the Animal’s Body, becomes 
unfit for Refpiration.. For whieh Reafon in the Diwing-Bell, 
after fome time of ftay under Water, they are forced to come 
up and take in frefh Air, or by fome fuch Means recruit it. 
But the famous Cornelius Drebell contrived not only a VWeffel to 
te rowed under Water, but alfo a Liquor to be carried im that 
Veilel, that would fupply the want of frefh Air. The Veifel » 
was-made for King Fames-I., It carried twelve Rowers, befides. 
the :agang It was tried in the River. of Thames.5, and oat 
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of the. Perfons that was in that fubmarine Navigation was then. 
“alive, and told it one, who related the Matter to our famous 
“Founder, the Honourable and moft Ingenious Mr. Boyle. As 
to the Liquor, Mr. Boyle faith, he difcovered by a Doftor of 
Phyfick, who married Dredell’s Daughter, that it was ufed from 
time to time, when the Air, in the fubmarine Boat, was clog- 
ged by the Breath of the Company, ~ and: thereby made unfit 
for Refpiration; at which time, by unftopping a Veffel full of 
this Liquor, he could fpeedily reftore to the:troubled Air fuch 
a Proportion of vital Parts, as would make. it again for, a good 
while fit for Refpiration. The Secret of this Liquor Drebell — 
‘would never difclofe to above one Perfon, who himfelf affured 
Mr. Boyle what it was. Vide Boyle’s Exp. Phyf. Mech. of the 
Spring of the Air, Exp. 41. in the Digrefion. This Story I have 
related from Mr. Boy/e, but at the fame Time much queftion,. 
whether the Virtues of the Liquor were fo effectual as reported.. 

And as too grofs, fo toorare an Air is unfit for Refpiration.. 
Not to mention the forced Rarefactions made by the Air-Pump, 
in the following Note; it is found, that even the extraordinary 
“natural Rarefaétions, upon the Tops of very. high Hills, much 
affect. Refpiration, An Ecclefiaftical Perfon, who had vifited 
the high Mountains of Armenia, (on which fome fancy. the Ark 
refted) told Mr. Boyle, that whilft he was on the upper Part of 
them, he was forced to fetch his Breath oftner than he was wont: 
And taking Notice of it when he came down, the People told 
him, that it was what happen’d to them when they were fo high 
above the Plane, and that it was a common Obfervation among 
them. The like Obfervation the fame Ecclefiaftick made upom 
the Top of a Mountain in the Cevennes. So a learned Traveller, 
and curious Perfon, on one of the higheft Ridges of the Pyrenees. 
call’d Pic de Midi, found the Air not fo fit for Refpiration, as 
the common Air, but he and his Company were fain to breathe 
fhorter and oftner than in the lower Air. Vide Phil. Tranfact. 
‘No 63. or Lowthorp’s Abridg. Vol. 2. p. 226. 

Such another Relation the learned ofeph Acofa gives of 
himfelf, and his.Company, that, when they paffed the high. 
Mountains of Peru, which they call Periacaca, (to which he 
faith, tbe Alps themfelves feemed to them but as ordinary Houfesy. 

Gn regard of bigh Towers,) He, and bis Companions, were fur 
_ prized with fuch extreme Pangs of Straining and Vomiting, (not 
without cafting up. of Blood too,) and with fo wtolent a Diftemper,. 
that be concludes he fhould undoubtedly have died; but that this: 
lafted not above three or four Hours, before they came into a more con- 
wenient and natural Temperature of the Air, All which he con-- 
cludes, proceeded from the too great Subtilty and Delicacy of: 
the Air, which. is not proportionable to human Refpiration,. 
which requires a. more grofs and temperate Air, Vide Bayle, ube: 


As. 
Lepr , Thu 3: 
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Air (a), but thofe of theWaters too (4)... Without it : 
Wot ot bombRwose dem ods 1s talk veromolee 
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Thus it appears, that an Air too Subtile, Rare and Light, 


“is unfit for Refpiration? “But the Caufé is ‘not the ‘Subtilty, “or 


too great Delicacy, as Mr. Boyle thinks, but the too great Light- 
hefs thereof, which ‘renders. it unable «to be *a°Counterbalance, ~ 
or an Antagonift to the Heart, and all the -Mufcles‘miniftring, 
to Rejpiration, and the Diaffole of the Heart, “OF which) fee 
Book 4. Chap. 7, Note r. id MOTAG Saas tiny 

And as our Inability to live in'too rare and Jight’ah Wir, may 
difcourage thofe vain Attempts of Flying, and Whimfies of pafling 
to the Moon, &c. fo our being able to bear an heavier State of the 
Air is an excellent Provifion for Mens Occafions in Mines, and 
other great Depths of the Earth; and thofe other greater Pref- 
fures made upon the Air, in the Diwing-Bell, when we defcend. 
into great. Depths of the Waters. jh T it 

(a) That’ the Inhabitants of the Air, (Birds and Infeéts) need 
the Air as well as Man, ‘and other Animals, is manifeft from 
their {peedy dying in too feculent, or too much  rarified Air; of 
which fee the preceding, and following Note a, But yet Birds and 
Infects (fome Birds at leaft) can live in a rarer Air than Man, 


“Thus Eagles, Kites, Herons, and divers other Birds, that delight | 


in high Flights, are not affected with the Rarity of the Medium, 

as thofe Perfons were in the preceding Note. So Infeéts’bear the 

Air-Pump long, as in the following Notea, 9) 00) 5 a 
(6) Creatures’ inhabiting the Waters need the Air, ag well as 


‘other Animals, yea, and frefh Air too.’ The Hydrocanthart ‘of 


all Sorts, the Wymphe of Gnats, and many other Water-Infeds, 
have a fingular Faculty, and an admirable Apparatus, to raife 
their Back-parts to the Top of the Waters, and take in fref 
Air. It is pretty to fee, for Inftance, the Hydrocanrhari come and: 
thruft their Tails out of the Water, and take in a Bubble of Air,. 
at the tip of their Vagine and Tails, and then nimbly° carry it 


“down ‘with them into the Waters; and, when that is fpent, or 


fouled, to afcend again and recruit it. ~ i ; 

So Fithes alfo are well known to ufe Refpiration, ‘by paf- - 
fing the Water through their Mouths and Gills. . But Carps will: 
live out of the Water, only in the Air; as is manifeft by the 
Experiment of their way of fatting them in‘ Holland,” and. 
which hath been praétifed here in England; viz. they hang them: 
up in a Cellar, or fome cool Place, in wet Mofs in a {mall 
Net, with their Heads out, and feed them with white Bread: 
foaked in Milk, for many Days. This was told me by a Perfon: 
very curious, and of great Honour and Eminence, ‘whofe Word: 
(if I had Jeave to name him) no body would queftion :: And it: 
being an. Inftance of the Refpiration ‘of Fimes. very, fingular,, 
| and: 
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moft Animals. live fcarce half a Minute (a); and 
others, that are the moft accuftomed to the want 
of it, live not without it many Days. 


ow 


and fomewhat out of the way, I have for the Reader’s Diverfion: 
taken notice of it. . 

_(@) By Experiments I made myfelf in the Air-Pump, in Sepe 
tember and OGober, 1704, 1 obferved that Animals whofe Hearts 
Jhave two Ventricles, and no Foramen Ovale, as Birds, Dogs, Cats,. 
Rats, Mice, &c. die in lefs than half a Minute, counting from 
the very firft Exfudtion 5 efpecially in a {mall Receiver. 

A Mole (which I fufpeéted might have born more than other 
Quadrupeds) died in one Minute (without Recovery) in a large 
Receiver; and doubtlefs would hardly have furvived half a Mi- 
nute in a {mall Receiver. A Bat (although wounded), fuftained’ 
the Pump two:Minutes, and revived upon the Re-admiffion of 
the Air. Aster that, he remained four Minutes and a half, and. 
revived. Laftly, After he had been five Minutes, he continued 
gafping for a Time, and after twenty. Minutes I. re-admitted the 
Air, but the Bat never revived. 

As for Infeéts ;. Wafps, Bees, Hornets, Grafhoppers, and Lady- 
Cows feemed dead in appearance in two Minutes, but revived in: 
the open Air in two or three Hours time, notwithftanding they 
had been in Vacue twenty: four Hours. 

The Ear-wig,. the great Staphylinus, the great black lowly: 
Beetle, and fome other Infeéts would feem unconcerned at the 
Vacuum a good. while, and lie as dead ;. but revive in the Air,. 
although fome had. lain fixteen Hours. in the exhaufted Re- 
ceiver. - 

Snails bear the Air-Pump prodigioufly, efpecially. thofe  in- 
Shells ; two of which lay above twenty four Hours, and feem’d’ 
not much affected. The fame Snails 1 left in twenty eight Hours 
more after a: fecond' Exhauftion, and found one of. them quite 
dead, but the other revived. : aoa 
Frogs and Toads bear the Pump long, efpecially the former. 
- #& Jarge Toad, found in the Houfe, died irrecoverably in lefs: 
than fix Hours. Another Toad and Frog I put in together, and. 
the Toad was feemingly dead in. two Hours, but the Frog juft: 
alive. After they. had remained there eleven Hours,. and. feem- 
ingly dead, the Frog recovered in the open Air, only weak, but: 
the Toad was quite dead. The fame Frog being. put in again for 

twenty feven Hours, then quite died... 

The Animacules: in Pepper-qater remained. in Pacuo. twenty 
four. Hours. And after they: had beenexpofed a Day, or twe to 
the open Airy. Lfound fome of them dead, fome. alive. 

- (a) Thate 
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And not only Animals themfelves, but even T sees 
and Plants, and the whole vegetable Race, owe 
their Vegetation and Life to this ufeful Element ; 
as will appear when I come to fpeak.of them, and 
is manifeft from their Glory and Verdure in a free 
Air, and their becoming Pale and Sickly, and 
Languifhing and Dying, when by any means ex- 
cluded from it (@). 

Thus ufeful, thus neceflary, is the Air to the Life 
of the animated Creatures ; and no lefs is it to the 
Motion and Conveyance of many of them. All 
the winged Tribes owe their Flight and Buoyan- 
cy (5) to it, as fhall be fhewn in a proper Place: 
And even the watry Inhabitants themfelves cannot 

| afcend 


> 


(a) That the Air is the principal Caufe of the Vegetation of 
Plants, Borelfi proves, in his excellent Book, De Mot. Animal, 
Vol.2, Prop. 181. And in the next Propofition, he affureth, 
In Plantis quoque peragi Aeris refpirationem quandam imper ei 
a qué earum vita pendet, @ confervatur, But of this more, when 
I come to furvey Vegetables. 
~ Some Lettice-Seed being fown upon fame Earth in the open Air, 
and fome of the fame Seed, at the fame Time, upon other Earth in a 
Glafs- Receiver of the Pneumatick Engine, afterwards exbaufted of 
Air; The Seed expofed to the Air, was grown up an Inch and balf 
high within Eight Days ; but that in the exbaufted Receiver net at 
all, And Air being again admitted into the fame emptied Receiver, 
to fee whether any of the Seed would then come up, it was found that 
in the Space of one Week it was grown up to the Height of two or 

three Inches, Wide Phil. Tranf. No. 23. Lowth. Abridg. Vol. 2. 
“ -p. 206.’ 

(8) In wolucribus pulmones perforati aerem infpiratum in totam 
wentris cavitatem admittunt, Hujus ratio, ut propter corporis trun@ 
cum Aere repletum @ quafi extenfum, ipfa magis volatilia evadant, 
faciliufgue ab aere externo, propter intimi penum, uftencentur. 
Equiden pifees, qud leviis in agquis natent, in Abdomine vefitas 
Aare inflatas geftant : Pariter & volucres, propter corporis truncum 
Are impletum & quafi inflatum, nudo Aert incumbentes, minus gra- 

wantur, proindeque levius & ex peditins wolant, Willis de Anim. 
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_afcend and defcend into their Element, well with- 
TOUCHE UG a chs | . 
F ! But 
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(a) Fifbes, by reafon of the Bladder of Air within them, can fu- 
fiain, or keep themfelwes in any Depth of Water: For the Air in 
that Bladder being more or lefs compreffed, according to the Depth 
the Fifb fwims at, takes up more or lefs Space; and confequently, 
the Body of the Fifh, part of whofe Buik this Bladder is, 1s greater 
or lefs) according to the feveral Depths, and yet retains the fame 
Weight. Now the Rule de Infidentibus humido #s, That a Body, 
‘that is heavier than fo much Water, as is equal in Quantity to the 
Bulk of it, will fink 3 a Body that is lighter will fwim ; a Body of 
equal Weight will reft in any Part of the Water. By this Rule, 
if the Fifb, in the middle Region of the Water, be of equal Weight 

_ to the Water, that is, commenfurate to the Bulk of tt, the Fifo will 
ref there, without any Tendency upwards or downwards : And if the 
Fifh be deeper in the Water, the Bulk of the Fifh becoming lefs by 
the Compreffion of the Bladder, and yet retaining the fame Weight, 
it will fink, and reft atthe Bottom: And on the other” Side, if the 
Fifb be bigher than the middle Region, the Air dilating itfelf, and 
the Bulk of the Fifb confequently increnfing, but not the Weight, the 
Fifh will rife upwards, aud reft at the Top of the Water. Perbaps, 
the Fifbh by fome A&tion can emit Mir out of its Bladder 3 ---- and, 
‘qvben not enough, take in Air, ----- and then it will not be wondred, 
“that there foould be always a ft Proportion. of Air.in all Fifbes to 
Serve their Ufe, &c. Then follows a Method of Mr. Boyle’s to 
experiment the Truth,of this.. After. which, in Mr. Lowthorp’s 
-Abridgment, follow Mr. Ray’s Obfervations. J think. that ----- - 
bath bit upon the true Ue of the Swimming-Bladders in Fifbes. 
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But it would be tedious to defcend too far into 
Particulars,. to reckon up the many Benefits of this 
_ noble ‘Appendage of cur Globe in many ‘ufeful En- 
gines (a); in many. of the Funétions and Operati- 
_ons of Nature (>), in the Conveyance of Sounds 5 
-and a thoufand Things befides, And I phall ne 

%3) ik : ju 
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(a) Among the Engines in which the Air is ufeful, Pumps may 
*be-accounted not contemptible ones, and “divers other Hydraulical 
Engines, which need not to be particularly infifted on. In thefe, 
the Water was imagined to rife by the Power of Suétion,. to 
avoid a Vacuum, and fuch unintelligible Stuff; but the juftly fa- 
mous Mr, Boyle was the firft that folved thefe. Phaenomena by the 
Weight of the Atmofphere. . His ingenious and curious Obferva- 
tions and Experiments relating hereto, may be -feen in: his little 
Trat, Of the Caufe of Attraction by Sugtion, and divers others of 
Bs Sil iy C74 Cea eee hi bak he edad dba 
(8) It, would be endlefs. to fpecify the Ufes of the Air.in Na- 
"_ture’s Operations: I, fhall therefore, for a Sample only, name its 
great Ufe to the World in conferving animated Bodies, whether 
,, endowed with animal or vegetative Life, and its, contrary, Quality 
of diffolving other Bodies ; by which Means many. Bodies that 
would prove Nuifances to the World, are put out of the Way, 
by being reduced into, their firft. Principles (as we. fay) and fo 
_ embodied with the. Earth again. Of its Faculty as a Menftruum, 
or its Power to diffolve Bodies, I may inftance in, Cryftal-Glaffes ; 
. which, with long keeping, efpecially if not ufed, will. in Time 
be reduced to a Powder, as I have feen. So divers Minerals, 
Earths, Stones, Foffil-Shells, Wood, &c. which from Noah’s 
Flood, at leaft for many Ages, have lain under Ground, fo fe- 
cure from Corruption, that, on the contrary, they have been 
thereby. made, much the ftronger, have in the open Air foon 
moulder’d away. Of which laft,, Mr. Boy/e. gives an Inftance 
(from the Differtation de admirandis Hungar. Aquis) of a great 


Oak, like a huge Beam, dug out. of a Salt-Mine in Tranfilva- 


nia, fo bard, that it would not eafily, be wrought upon by Iron 
Tools, yet, being expofed to the Air out, of the Mine, it became fo 
rotten, that in four Days it was eafy.to be broken, and crumbled be- 
tween one’s Fingers. Boyle’s Sufpic, about fome hidden Quali- 
ties in the Air, ». 28. So the Trees turned out of the. Earth by 

the Breaches at Weff-Thurrock and Dagenham, near me, although 
_..probably no other than A/der, and interred many . Ages. ago in a 
rotten oazy Mould, were fo exceedingly tough, hard, and: found 
ade " ‘nate ah aaetvat 
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juft mention the admirable Ufe of our Atmofphere 
in miniftring to the enlightening of the World, by 
-its refleGting the Light of the heavenly Bodies to 
us (a); and refraGting the -Sun-beams to our Eye, 
before it ever furmounteth our Horizon (6); by 
which means the Day is protracted throughout the 
whole Globe ; and the long and difmal Nights are 
fhorten’d in the frigid Zones, and Day fooner ap- 
as coh irate hak Cn bois pet etaieeh 
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at firft, that I could make but little Impreffions on them with 
the Strokes of an Ax ; but being expofed to the Air and Water 
foon became fo rotten as to be crumbled between the Fingers, See 
* my Obfervations in Philof. Tranfa&, No.:335. 
(a) By reflecting the Light of the heavenly Bodies to us, 1 mean 
that Whitenefs or Lightnefs. which is in the Air in the Day-time, 
caufed by the Rays of Light ftriking upon the Particles of the 
“ Atmofphere, as well as upon the Clouds above, and the other 
Obdjeéts beneath upon the Earth. To the fame Caufe alfo we owe 
the Twilight, wz; to the Sun-beams touching the uppermoft 
Particles of our Atmofphere, which they do when the Sun is 
about eighteen Degrees beneath the Horizon. And as the Beams 
-geach more and more of the airy Particles, fo Darknefs goes off, 
and Dayelight comes on and increafeth. For an Exemplification of 
this, the Experiment may ferve of tranfmitting a few Rays of the 
Sun through a fmal! Hole into a dark Room: By which means 
the Rays which meet with Duft, and other Particles flying in the 
Air, are render’d vifible ; or (which amounts to the fame) thofe 
{wimming fmail Bodies are render’d vifible, by their reflecting the- 
Light of the Sun-beams to the Eye, which, without fuch Re- 
flection, would itfelf be invifible. 

The Azure Colour of the Sky Sir J/zac Newton attributes to 
Vapours beginning to condenfe, and that are not able to reflect the 
other Colours. /. Optic. 1.2. Par. 3. Prop. 7. 

(4) By the refractive Power of the Air, the Sun, and the other 
heavenly Bodies feem higher than really they are, efpecially near 
the Horizon. What the Refractions amount unto, what Varia- 
tions they have, and what Alterations in time they caufe, may be 
sri feen in a little Book call’d, Tée Artificial Clock-maker,. 
Chap. rr. 

Although this infleive Quality of the Air be a great Incumbrance 
and Confufion of Aftronomical Obfervations 3 ------ yet it is not 
avitbout fome confiderable Benefit to Navigation ; and indeed in fome 
Cafes, the Benefit thereby obtained is much greater than would “ he 

enejit 
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proacheth them ; yea, the Sun itfelf rifeth in Ap- 
pearance (when really it is abfent from them) to 
the great Comfort of, thofe forlorn Places (a). 

But paffing by all thefe Things with only a bare 
Mention, and wholly omitting others that might 
have been named, I fhall only infiftupon the ex- 
cellent Ufe of this noble circumambient Compa- 
nion of our Globe, in’ refpedt of two of its Mete- 
ors, the Winds, and the Clouds'and Rain (0). 


CERNE RNR 


ETS 


Benefit of baving the Ray proceed in an exalt firaight Line. [Then 
he mentions the Benefit hereof to the Polar Parts of the World. ] 
But this by the By (faith he.) be great Advantage I confider 
therein, is the firft Difcovery of Land upon the Sea; for by Means 
bereof, the Tops of Hills and Lands are raifed up into the Air, fo as 
to be difcoverable feveral Leagues farther off on the Sea than they 
aweuld.be, were.there.no. fuch. Refraition, which is. of great Benefit 
to Navigation for fteering their Courfe in the Night, when they 
approach near Land; and likewife for direéting them in the Day 
time, much more certainly than the moft exatt Celeftial Obfervations 
could do by the Help of an uninflected Ray, efpecially in fuch Places 


as they have no Soundings. [Then he propofes a Method to find, 


by thefe Means, the Diftance of Objeéts at Sea] Vide Dr, Hook’s 
Poft, Works, Le&. of Navig. p. 466. © 


(a) Cum Béelee in novd Zembla bybernarent, Sol-illis apparuia 16 — 


dicbus citins quam revera' in Horizonte 'exifteret, boc eff, cm adbue 


infra Horizontem depreffas effet quatuot circiter gradibus, G quidem 


aere fereno, Waren. Geog. c.19. Prop. 22. ; 

[Thefe Hollanders] found, that the Night in that Place fhortened 
no lefs than-a whole Month; which muft needs be a very great Com- 
fort to all fuch Places as tive very far tewards the North and South 
Poles, where Length of Night, and want of feeing the Sun, cannot 
chufe but be very tedious and irkfeme. Hook, ibid. — 

[By Means of the Refraétions] we found the Sun to rife taventy 


with 


Minutes before it fhould ; and in the Evening to remain above the 


Horizon twenty Minutes (or thereabouts) longer than it fbould, 
Capt. Fames’s Journ. in Boyle of Cold. Tit. 18. p. 190. 

(6) Aerin Nubes cogitur : bumoremgue colligens terram auget im- 
bribus : tum effiuens buc € illuc, ventos efficit. Idem annuas frigo- 
rum, @&calorum facit varietates: idemgue @ volatus Alitum fuftt~ 
net, & fpiritu dudtus alit © fuftentat animantes. Cic, de Nat. 
Deor, l, ae Ce 395° - ; s! : x ; 
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Of the Winds @) 


V0 pafs,by..other Confiderations, whereby I, 
_/might:demonftrate the Winds to, be the infi-., 
nite Creator’s Contrivance, I fhall infift only upon 
» their. great Ufefulnefs to the World... And fo. great. 
is their Ufe, and of fuch abfolute Neceflity are they 
to the Salubrity of the Atmofphere, that all the 
World would be poifoned without thofe Agitations 
thereof. We find how putrid, fetid, and unfit for. 
sal dt ge , eae BAVA whew abies en Refpira- 


(a) Ventus eft aer fluens, is Seneca’s Definition, Na. Qu. 1.5. . 
And as Wind:is a Current of the Air, fo that which excites or , 
alters its Currents, may be juftly faid to be the Caufe of the. 
Winds, An A®quipoife of the Atmsofphere produceth a Calm 5 
but if that AZ quipoife be more or lefs, taken off, a Stream of Air, 
or Wind, is thereby accordingly produced either ftronger or weaker, 
{wifter or flower. And. divers Things there, are that may make, 
fuch Alterations in the A®quipoife or Balance of the Atmofphere, » 
viz. Eruptions of Vapours from Sea or Land; Rarefactions and . 
Condenfations in one place more than another 3 the Falling of 
Rain,, Preflure of the Clouds, @c. Pliny, 1. 2. c+ 45», tells us of 
a-certain Cavern in Dalmatia, called Senta, in quem, faith he, 
dejeEto levi pondere, quamvis tranguillo die, turbini fimilis emicat 
procella, But as to Caves it is obferved, that they often emit, 
Winds more or lefs. Dr. Connor, taking notice of this..Matter, 
fpecifies thefe, In regno Neapolitano ex immani Cumana Sibyllay 
antra tenuem ventum effuentem percepi... The. like he obferved. at 
the Caves at Baia, and in fome of the Mines of Germany, and.in: 
the large Salt-mines of Cracow in Poland. Ubi, faith he, opifices, 

_ & ipfe fodine dominus Andreas Morftin, Nob. Polonus, mihi. afer. 
ruerunt, quod tanta aliquando Ventorum tempeftas ex ambagiofis bujus 
foding receffibus furgere folebat, quod laborantes Lefer, Bum profiere 
nebat, nec non portas @ domicilia (quae fibi in hac. fodind artifices~ 
extruunt) penitus evertebat, Bern, Connor, Difler, Med. Phyf. 
Pe 33° Artic. 35. ; : 

3" And 
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Refpiration, as well as Health and Pleafure, a ftag- 
nating, confined, pent-up Airis. And if the whole 
Mafs of Air and Vapours was always at Reft, and. 
without Motion, inftead of refrefhing and Animat- 
ing, it would fuffocate, and poifon all the bikes : 
‘ ut 


And as great Caves, fo great Lakes fometimes fend forth Winds. 
So Gaffendus faith the Lacus Legnius doth, E. guo.dum exoritur fu- 
mus, nubes haud dubie creanda eft, que fit brevi in tempeftatem [a= 
viffimam exoneranda, Gaffend. Vit. Peirefk. 1.5. p. 417. . 

But the moft univerfal and conftant Alterations of the Balance 
of the Atmofphere, are from Heat and Cold. This is manifeft in 
the general Trade-Winds, blowing all the Year between the Tro= 
picks from Eaft to Weft: If the Caufe thereof be (as fome in- 

/ genious Men imagine) the Sun’s daily Progrefs round that Part 
of the Globe, and by his Heat raréfying one Part of the Air, 
whilft the cooler and heavier Air behind prefleth after. So the Sea 
and Land Breezes in Note(s.) #.18. And fo in our Climate, the 
Northerly and Southerly Winds (commonly efteemed the Caufes 
of cold and warm Weather) are really the Effeéts of the Cold or 
Warmth of the Atmofphere : Of which I have had fo many Con- 
firmations, that I have no Doubt of it. As for Inftance, it is not 
uncommon to fee a warm Southerly Wind, fuddenly changed to 
the North, by the Fall of Snow or Hail 3; to fee the Wind in a. 
frofty, cold Morning, North, and-when the Sun hath well warm- 
ed the Earth and Air, you may obferve it to wheel about towards 
the Southerly Quarters ; and again to turn Northerly or Eafterly 
in the cold “Evening. It is from hence alfo, that in Thunder- 
Showers the Wind and Clouds are oftentimes contrary toone ano- 
ther (efpecially if Hail falls) the fultry Weather below dire@ting 
the Wind one Way, and the Cold above the Clouds another Way. 
I took Notice upon March the roth, 1710-11, (and divers fuch 
like Inftances I have had before and fince) that the Morning was 
warm, and what Wind ftirred’ was Weft-South-Weft, but the 
Clouds were thick and black (as generally they are when Snow 
enfues.) A little before Noon the Wind veéred about to North by. 
Weft, and fometimes to other Points, the Clouds at the fame time 
flying fome North by Weft, fome South-Weft: About One of 
the Clock it rained apace, the Clouds flying fometimes North-Eaft, 
then North, and at laft both Wind and Clouds fettled North by 
Weft; at which Time Sleet fell plentifully, and it grew very 
cold. From all which I obferve, 1.-That although our Region 
below was warm, the Region of the Clouds was cold, as the 
black, {nowy Clouds thewed, 2. That the Struggle between the 
Warmth 
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But the perpetual Commotions it receives from the 

Gales and Storms, keep it pure and healthful (a). 
‘Neither are thofe’ Ventilations beneficial only to 
the Health, but to the Pleafure alfo of the Inhabi- 
tants of the Terraqueous Globe : witnefs the Gales 
which fan us in the Heat of Summer ; without 
which, even in this our temperate Zone, Menare © 
fcarce able to perform the Labours of their Calling, 
or 
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Warmth of ours, and the Cold of the cloudy Region, ftopped the 
airy Currents of both Regions. 3. That the falling of the Snow 
thro’ our warmer Air melted into Rain at firft; but that it be- 
came Sleet after the fuperior Cold had conquered ‘the inferior 
Warmth. 4. That, as that Cold prevailed by Degrees, fo by 
Degrees it wheeled about both the Winds and Clouds from the 
Northwards towards the South. ‘ 

Hippocrates, 1.2. De Viét. Orat, Ommnes Ventos vel a@ nive, glae 
cie, vebementi gelu, fiuminibus, Ge. fpirare neceffe judicat. . Bare 
tholin. de ufu Nivis, c. 1. 

(a) It is well obferved in my Lord Howard’s Voyage to Conftane 
tinople, That at Vienna they bave frequent Winds, which if they 
ceafe long in Summer, the Plague often enfues: So that it 1s now 
grown into a’ Proverb, That if Auttria be not windy, it is fubje& to 
Contagion. Bohun of Wind, p. 213. 

From fome fuch Commotions of the Air I imagine it is, that 
at Grand-Cairo the Plague immediately ceafes, as foon as the Nile 
begins to overflow ; although Mr. Boyle attributes it to nitrous 
Corpulcles. Determ. Nat. of Effluv, Chap. 4. 

Nulla-enim propemodum regio eft, qua non babcat aliquem flatum 

ex fe nafcentem, & circa fe cadentem. ; 

Inter cetera itaq; Providentia opera, boc quog; aligquisy ut dignum 
admiratione fufpexerit. Non enim ex und causa, Ventos aut invenit, 
aut per diverfa difpofuit : fed primum ut aera non finerent pigrefcere, 

fe affidud vexatione utilem redderent, witalemg; tratturis. Sen. 
~ SNFat. Quaeft. 1. 5. ¢. 17, 18. | : 
Bau ee ~All this is more evident, from the Caufe affign’d to malig- 
fioh aight ant epidemical Difeafes, particularly the Plague, by my inge- 
niows learned Friend, Dr. Mead ; and that is, an hot and 
Holt Temperament of the Air, which is obferved by Hippo- 
“s, Galen, and the general Hiftories of Epidemical Difea- 
3, to attend thofe Diftempers. Vide Mead of Poyfons, Effay §- 
“4c x61, But indeed, whether the Caufe be this, or poifon- 
=" "ous, malignant Exhalations or Animalcules, as others Poe , 
e 


a 
£ 


vite, 


Crap. II. Of the W rnps, 1 


or not without Danger of Health. and Life (a). 
But efpecially, witnefs the perpetual Gales which 
throughout the whole Year do fan the’Torrid Zone, 
and make that Climate an healthful and snr 

abi-~ 
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the Winds are however very falutiferous in fuch Cafes, in cooling 
the Air, and difperfing and driving away the moift or peftiferous 
Vapours. <= * . ¢ 

Ge) Fuly 8 1707. (called for fome time after the Hot Tue/day) 
was fo exceffively hot and fuffocating, by reafon there was no 
Wind ftirring, that divers Perfons died, or were in great Danger 
of Death, in their Harveft-Work. Particularly one who had 
formerly been my Servant, a healthy, lufty, young Man, was 
killed by the Heat; and feveral Horfes on the Road dropped 
down and died the fame Day. ; 

In the foregoing Notes, having taken Notice of fome Things 
relating to Heat, altho’ it be fomewhat out, of the way, I hope 
the Reader will excufe me, if [entertain him with fome Obfer- 
vations I have made about the Heat of the Air under the Line, 
compared with the Heat of our Bodies. ‘5. Patrick, who, as 
he is very accurate in making Barometrical and Thermometrical 
Inftruments, had the Curiofity, for the nicer adjufting his Ther- 
mometers, to fend two abroad (under the Care of two very fenfible 
ingenious Men) one’ to the Northern Lat. of 813 the other to 
the Parts under the Equinoétial:: In thefe two different Climates, 
the Places were: marked where the. Spirits ftood at the feverett 
Cold and greateft Heat. And according to thefe Obfervations he 
graduates his Thermometers. With his Standard I compared 
my Standard Thermometer, from all the Degrees of Cold, I 
could make with Sal Armoniach, &c.. to the greateft Degrees 
of Heat our Thermometers would reach to. And with the fame 
Thermometer of mine, I experimented the greateft Heat of my 
Body, in July, 170g. Firft in an hot Day without Exercife, by 
putting the Ba of my Thermemeter under my Armpits, and 
other hotteft Parts of my Body. By which means the Spirits 
were raifed 284 Tenths.of an Inch above the Ball. After that, 
in a much hotter Day, and indeed nearly as hot as any Day with 
us, and after I had heated myfelf with. ftrong Exercife foo, as 
much as I could well bear, I again tried the fame Experiment, © 
but could not get the Spirits above 288 Terths ; which I thought °* 
an inconfiderable Difference, for fo feemingly a very different: 
Heat of my Body. But from fome Experiments I have’ made 
({altho’ 1 have unfortunately forgotten them) in very cold Wea 
ther, I imagine the Heat of an healthy Body to be always much © 

Cc the 
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Habitation, which would ‘otherwife be fcarce ha- 
bitable. uoaggrey orth cin Via ats | 
To thefe I might add many ‘other great Conve- 
niences of the Winds in various Engines, ‘and va- 
rious Bufinefles. I might particularly infift upon 
its great Ufe to tranfport Men to the fartheft di- 
ftant Regions of the World; (a)-and I-might par- 
ticularly fpeak of the general and coafting Trade- 
Winds, the Sea and the Land-Breezés (4) ; the 
one ferving to carry the Mariner in long Voyages 
from’ Eaft to Weft; the other 'ferving to waft him 
to particular Places; the one ferving to carry him 
into 


PRE AED ERE LOS 


the fame in the warmeft Parts thereof, both in Summer and Win- 
ter. Now between thofe very Degrees of 284, and 288, the 
Point of the Equatorial Heat falleth, From’ which Obfervation 
it appears, that there is pretty nearly an equal Contemperament 
of the Warmth of our Bodies, to that of the hotteft Part of the 
_ Atmofphere inhabited by us. a 

If the Provortion of the Degrees of Heat be defired from the 
Freezing-Point, to the Wiater,’ Spring, and Summer Air, ‘the 
Heat of Man’s Body, of heated Water, melted Metals, and fo to 
aétual Fire; an Account may be met’with of it, by my moft 
ingenious Friend, the great Sir J/aac Newton; in Phil, Tranfaé. 
No. 270, . 

(a) In bee Providentia ac Difpofitor ile mundi Deus, aera ventis 
exercendum Gedit, -=---- non ut nos claffes partem frett occupaturas 
compleremus milite armato, Fc. Dedst ille wentos ad cuftodiendam 
coeli terrarumque tempertem, ad evocandas fupprimendafque aquas, 
ad alendos fatorum atque arborun frutius; quos ad maturitatem cum 
aliis caufis adducit ipfa jaétatio, \attrabens cibum in fumma, © ne 
rorpeat, promovens. Dedit wentos ad ulteriora’ nofcenda : fuuffet enim 
imperitum animal, & fine magna experientia rerum Homo, fi circum- 
feriberetur natalis foli fines Dedit ventos ut commoda cujufque regt- 
onis frerent communia; non ut legiones equitemque geflarent, mec ut 
perniciofa gentibus arma tranfveberent. Seneca, ibid. 

“ (b) Sea-Breezes' commonly rife in the Morning about Nine 0 Clock. 
ore -They firft approach the Shore gently, us if they were afraid to. 
come near it.-----~- It comesin a fine, fall, black Curl upon the 
Water, whereas all the Sea between it and the Shore (not yet reached 
by it) is.as fmoorh and even as Glafs in ‘Comparifon, In half an 
My our’s 
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into his Harbour, the other to bring him out. 
But I fhould go too far to take Notice of all Par- 
ticulars(a). Leaving therefore the Winds, I pro- 
ceed in the next Place, to the Clouds and Rain. 


(aaa e, 


paneer bose 


Hour’s Time after it has reached the Shore, it fans pretty briskly, 
and {0 increafeth gradually till Twelve 0° Clock; then it is commonly 
the firongeft, and lafts fo till Two or Three, a very brisk Gale,-----= 
After Three it begins to die away again, and gradually withdraws 
ws Force till all is fpent; and about Five o'Clock-------it is lulled 
— afleep, and comes no more till next Morning. 

And as the Sea-Breczes do blow in the Day, and reft in the Night s 


321. But to give a good and tolerable Account of this, or any 
other of the Weather, it is neceflary to have good Hiftories thereof 
from all Parts; which, as yet we have but few of, and they ims 
perfect, for.want of longer and fufficient Obfervations. 
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: Of the Clouds and Rain. 
OL ue Clouds and Rain (a) we fhall find to be. 


no lefs ufeful Meteors than the laft mentioned; 


as is manifeft in the refrefhing pleafant Shades 


which the Clouds afford, and the fertile Dews and 
Showers which they pour down on the Trees and 
Plants, 


(2) Clouds and Rain are made of Vapours raifed from Water, 


or Moifture only, So that I utterly exclude the Notion of dry, 


terrene Exhalations, or Fumes, talked much of by moft Philofo- 


_phers; Fumes being really no other than the humid Parts of Bo- 


é 


dies refpeCtively dry. 

~~ Thefe Vapours are demonftratively no other than {mall Bubbles, 
or Veficulae, detached from the Waters by the Power of the Solar, 
or Subterraneous Heat, or both, Of which fee Beok 2. Chap. 5» 
Note (a) Page a8. And being lighter than the Atmofphere, are 
buoyed up thereby, until they become of an equal Weight there- 
with, in fome of its Regions aloft in the Air, or nearer the Earth; 


in +h thofe Vapours are formed into Clouds, Rain, Snow, 


Hail, Lightning, Dew, Mifts, and other Meteors. 


- Jn this Formation of Meteors the grand Agent is Cold, which 
commonly, if not always, occupies the fuperior Regions of the 


Air ; as is manifeft from thofe Mountains which exalt their lofty 
Tops into the upper and middle Regions, and are always covered 
with Snow and Ice. . 

This Cold, if it approaches near the Earth, prefently precipi- 
tates the Vapcurs, cither in Dews; or if the Vapours more copie 


-oufly afvend, and foon meet the Cold, they are then condenfed 


into Mifling, or elfe into Showers of fmall Rain, falling in nu- 
merous, thick, fmall Drops: But if thofe Vapours are not only 
copicus, but alfo as heavy as our lower Air itfelf (by means their 
Bladders are thick and fuller of Water) in this Cafe they become 
vifible, fwim, but a little Height aboye the Earth, and make what 
we call a Afi or Fog. But if they are a Degree lighter, fo as to 
meunt higher, but not any great Height, as alfo meet not with 
Cold enough to condenfe them, nor Wind to diflipate them, they 
then form an heavy, thick, dark Sky, lafting oftentimes for feve- 


~ val Weeks without cither Sun or Rain. And in this Cafe, I have 


foarce 
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Plants, which would languifh and die with perpe~_ 
tual Drought, but are hereby made Verdant and 
Flourifhing, Gay and Ornamental; fo that (as. 

the 


fcarce ever known it to Rain, till it hath been fir? Fair, and ther 
Foul, And Mr. Clarke, an ingenious Clergyman of Jorfolk, who 
in his Life-time, long before me, took Notice of it, and kept a 
Regifter of the Weather for thirty Years, which his learned 
Grandfon, Dr. Samuel Clarke, put into my Hands, he (I fay) 
faith, he fcarce ever obferved the Rule to fail in all that Time 3 
only he adds, If the Wind be in fome of tbe Eafferly Potnts, But 
I have obferved the fame to happen, be the Wind where it will. 
And from what hath been faid, the Cafe is eafily accounted for, 
viz. whilft the Vapours remain in the fame State, the Weather 
doth fo too. And fuch Weather is generally attended with mo- 
derate Warmth, and with little or no Wind to-difturb the Va- 
pours, and an heavy Atmofphere to fupport them, the Baro- 
meter being commonly high then. But when the Cold approach- 


eth, and by condenfing drives the Vapours into Clouds or _ . 


Drops, then is way made for the Sun-beams, till the fame Va~ 
pours, being by further Condenfation formed into Rain, fall down 
in Drops. " 

The Cold’s approaching the Vapours, and confequently the 
Alteration of fuch dark Weather, I have before-hand perceived, 
by fome few {mall Drops of Rain, Hail, or Snow, now and 
then falling, before any Alteration hath been in the Weather ; 
which I take to be fromthe Cold meeting fome of the ftrag- 
gling Vapours, or the uppermoft of them, and condenfing thens. 
into Drops, before it arrives unto, and exerts itfelf upon the main. 
Body of Vapours below. . ; © 

_I have. more. largely than ordinary infifted upon this part of 
the Weather, partly aswbeing fomewhat out of the way; but 
chiefly, becaufe it gives Light to many other Pheomena of the 
Weather. Particularly we may hence difcover the Original 
of Clouds, Rain, Hail, and Snow; that they are Vapours car- 
-ried aloft by the Gravity of the Air, which mecting together fo 
as to make a Fog above, they thereby form a Chuwd. If the 
Cold. condenfeth them.into Drops, they then fall in Kai, if the 
Cold be not intenfe enough to freeze them: But if the Cold freez~ 
eth them in the Clouds, or in their Fall thro’ the Air, they then 

become Hail or Snow. +e 
_ As. to Lightning, and other enkindled Wapours, I need fay 
little in this Place, and ¢hall therefore only obferve, that they 
owe alfo their Rife to Wapours; but fuch Vapours as are de- 
C3 tached: 
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the Pfalmift faith, P/al. lxv. 12, 1 3:) The little 
Liills rejoice on every fide, and the Valleys foout for’ 
T2y, they alfo fing. 

. ai And 


tached from mineral Juices, or at leaft that are mingled with 
them, and are fired by Fermentation. 

Another Phenomenon refolvable from what hath been faid is, 
why a cold is always a wet Summer, wiz. becaufe the Vapours 
rifing plentifully then, are by the Cold“foon colleéted into Rain, 
A remarkable Inftlance of this we had in the Summer of 1708, 
part of which, efpecially about the So/fice, was much colder than 
ufually, On June 12. it was fo cold, that my Thermometer was 
near the Point of hoar Froft; and in fome Places I heard there 
was an hoar Froft; and during all the cool Weather of that 
Month, we had frequent and large Rains, fo that the whole 
Month's Rain amounted to above two Inches Depth, which is 
a large Quantity for Upminffer, even in the wetteft Months. And 
not only with us at Upminffer, but in other Places, particularly 
at Zuried in Switwerland, they feem to have had as unfeafonable’ 
Cold and Wet as we.  Fuit hic menfis----- rater moaum bhumidus, 
& magno quidem vegetabilibus bomintbufgue damno, Multum compu- 
fruit Feenum, &c. complains the Induftrious and Learned Dry 
F. FJ. Scheuchmer: Of which, and other Particulars, I have given 
a larger Account in Phil. Tranf. No. 321. 

In which Tranfa&ien I have obferved further, that about the 
Equinoxes we (at Upminffer at leaft) have oftentimes more Rain 
than at other Seafons. The Reafon of which is manifeft from 
what hath been faid, w/z. in’Spring, when the Earth and Wa- 
ters are Icofed from the brumal Conftipations, the Vapours arife 
in-great Plenty: And the like they do in Autumn, when the 
Summer Heats, that both difflipated them, and warmed the fupe-_ 
rious Regions, are abated; and then the Cold of the fuperior Re- 
gions meeting them, condenfeth them into Showers, more plenti- 
fully than at other Seafons, when either the Vapours are fewer, 
or the Cold that is to condenfe them is lefs. 

The manner how Vapours are precipitated by the Cold, or re- 
duced into Drops, I conceive to be thas: Vapours being, as I 
faid, no other than Inflated Veficule of Water; when they meet 
with a colder Air than what is contained in them, the contained 
Air is reduced into a lefs Space, and the watery Shell or Cafe’ 
rendered thicker by that Means, fo as to become heavier than the 
Air, by which they are buoyed up, and confequently muft needs 
falldown. Alfo many of thefe thicken’d Veficu/@ run into one, 

' - and 
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And if to thefe: Ufes, we fhould add the Ori- 
gine of Fountains and Rivers, to Vapours and the 
; | Rains, 


Bawa 
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and fo form Drops, greater or fmaller, according to.the Quantity. 
- of Vapours collected together. 

As to.the Rain of different Places, I have in fome of our Tranf- 

aGions affigned the Quantities ; particularly in the laft cited Tranf 
aGion, I have afligned thefe, wiz. the Depth of the Rain one 
~Year with another, in Engi/b Meafure, if it was to flagnate on 
the Earth, would amount unto, at Zownly in Lancafbire, 42 Inches 
and a half; at Upminfier in Effex ig Inches and a quarter; at 
Zurich in Switzerland 32 Inches and a quarter; at Prf@ in Italy 
43 Inches and a quarter, at Paris in France 19 Inches; and at 
Lifle in Flanders 24 Inches... 

It would be endlefs to reckon up the dloody and other prodigious 
Rains taken notice of by Hiftorians, and other Authors, as praeter- 
natural and ominous Accidents ; but if friétly pried into, will be 
found owing to natural Caufes:: Of which, for the Reader’s Satis- 
faction, I will give an Inftance or two... A Bloody Rain was ima- 
gined to have fallen in France, which put the Country People into 
fo great a Fright, that they left their Work in the Fields, and 
in great hafte flew to the neighbouring Houfes.  Pezrefe (thén in” 
the Neighbourhood) ftri@tly inquiring into the Caufe, found it to. 
be only red Drops coming from a fort of Butterfly that flew about 
in great Numbers at that Time, as, he concluded from: feeing fuch 
red Drops come from them; and becaufe thefe Drops were la'd, 
Non fupra edificia, nonin devexis lapidum fuperficiebus, uti debu= 
erat contingere, fi éceelo fanguine pluiffet;. fed in. fubcawis potius 
& in foraminibus,------- Acceffit, quid partetes its tingebantur, nom 
guiin mediis oppidis, fed qui agrorum wvicini erant, neque fecundiut 
partes elatiores, fed ad mediocrem folim.altitudinem, quantam volitare 
Papiliones folent. Gaflend. in vit. Peiresk, 1.2. p.156. 

_ So Dr. Merret faith alfo, Pluvia Sanguinis quam certiffime. 
conflat effe tantim Infefforum excrementa; Pluvia Tritiet nibik 
ahudeffe quam Hedera@ baccifere grana &@ Sturnis devorata excretae - 
gue comparanti liquidiffime patet. Pinax rerum, @&c. p. 220. 
Thecurious Wormius tells of the raining of Brimftone, 47.1646. 
. Maij 16. Hic Hafaie cim ingenti pluvid tota urbs, omnefque ita 
inundarentur plate, ut greffus hominum impediret, Sulpburecque 
odore aérem inficeret, dilapfis aliquantulum, aquis, quihufdam in locis 
colligere licuit Sulphureum pulverem, cujus portionem ferwo, colore, 
odore, & aliis verum Sulphur ferentem. Mul, Worm. L. 1. C. 11. 
Sect, 1. ; 
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Rains, as fome of the moft eminent modern Philo- 
. fophers 


er en oR et ARE, 


Together with the Rain we might take notice of other Meteors, 
particularly Snow; which altho’ an irkfome Gueft, yet hath its 
great Ufes, if all be true that the famous J. Bartholin faith of it, 
who wrote a Book de Nivis Ufu Medico. In which he fhews 
of what great Ufe Snow is in fruétifying the Earth, preferv- 
ing from the Plague, curing Fevers, Cholicks, Head-Aches, 
Tooth-‘Aches, Sore Eyes, Plurifies (for which Ufe, he faith, 
his Country-Women of Denmark keep Snow-water gathered in 
March) alfo in prolonging Life (of which he inftanceth in the 
Alpine Inhabitants, that live to a great Age ) and preferving dead 
Bodies; Inftances of which he gives in Perfons buried under the 
Snow in paffing the 4/ps, which are found uncorrupted in the 
Summer, when the Snow is melted; which fad Spe€tacle he him- 
felf was an Eye-Witnefs of. And at Spitzberg in Greenland, dead 
Bodies remain entire and uncorrupted for thirty Years. And 
laftly, concerning fuch as are fo preferved when flain, he faith 
they remain in the fame Pofture and Figure: Of which he gives 
this odd Example. Vifum id extra urbem noftram [Hafniam] 
quam, 11 Feb. 1659. eppugnawtes hoftes repellerentur, magnaque 
frrage occumberent 5 alii enim rigidi iratum vultum oftendebant, alit 
oculos elatos ; alti ore diduffu ringentes, alii bracbits extenfis Gla- 
dium minart, alii alio fitu proftrati jacebant. Barthol. de ufv 
Wiv,, 12.. 
- But altho’ Snow be attended with the Effects here named, 
and others fpecified by the learned Bartholin 3 yet this is not to 
‘be attributcd to any peculiar Virtue in the Snow, but fome other 
Caufe. ‘Thus when it is faid to fraéify the Earth, it doth fo 
by guarding the Corn or other Vegetables againft the intenfer 
Cold of the Air, efpecially the cold piercing Winds; which the 
Hnufbandmen obferve to be the moft injurious to their Corn of 
all Weathers. So for Conferving dead Bodies, it doth it by confti- 
pating fuch Bodies, and preventing all fuch Fermentations or in- 
ternal Confliéts of their Particles, as would produce Corruption. 
~ Such an Example as the preceding is faid to have happened 
fome Years ago at Paris, in digging ina Cellar for fuppofed hid- 
den Treafure 5 in which, after digging fome Hours, the Maid go- 
ing to call her Mafter, found'them all in their digging Poftures, 
but dead. This being noifed abroad, brought in not only the 
People, but Magiftrates alfo, who found them accordingly ; ile 
qui ligone terram effoderat, @& focius qui pala effoffam terram remo~ 


werat, ambo pedibus flabant, quafi yes uifque opert affixus incubuif- 
ets uxor unius guafi ab opere fell in feamno, folicito quodam 
wultu, fedebat, inclinato in palmam manus genibus innitentis capite ; 

puerulus 
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fophers (a) have done, we fhould have another 
Inftance of the great Ufe and Benefit of that Me- 
teor. | | 
_And now, ifiwe refle& upon this neceflary Ap~- 
pendage of the Terraqueous Globe, the /imo- 
{phere ; and confider the abfolute Neceflity thereof 
to many Ufes of our Globe, and its great Con- 
venience to the Whole: And ina Word, that it 
anfwereth all the Ends and Purpofes that we cam 
fuppofe there can be for fuch an Appendage: 
Who can but own this to be the Contrivance,« 
the Work of the Great Creator? Who would 
ever fay or imagine fuch a Body, fo different from: 
the Globevit ferves, could be made by Chance, 
or be adapted fo exactly to all thofe foremen- 
tioned grand Ends, by any other Efficient tham 
by the Power and Wifdom of the infinite: God f 
Who would not rather, from fo noble a Work, 
} readily... 


puerulus laxatis braccis in margine excavate fovea defixis in terram 
oculis alvum exonerabat ;, omnes in natural: fitu, carnee tanguam 
flatue rigidi, apertis oculis GF vultu.vitam quae refpirante, exa- 
nimes ftabant. Dr. Bern. Conner, Differt. Med. Phyf. p.15. 
“The Door attributes all this to Cold; but I fcarce think, 
there could be Cold. enough to do all this at Paris, and in a 
Cellar too. But his following Stories are not improbable,.of Mem 
and Cattle killed with Cold, that remained in the very fame 
Pofture in which they died; of which he. gives, from a Spant/> 
Captain, this Infance, that happened two, Years before, of a 
Soldier who unfortunately ftraggled from his Company that were. 
forraging, and was killed with the Cold,, but was thought to: 
have fallen into the Enemies Hands. . But foon after their Return. 
to their Quarters, they faw their Comrade returning,. fitting on; 
Horfeback 5 and coming to congratulate him, found him dead, 
and that he had been brought thither in the fame Pofture on Horfe- 
back, notwithftanding the jolting of the Horfe. Ibid. p.185 > |, 
(2) Of this Opinion was my late moft ingenious and learned. 
Friend, Mr, Ray, whofe Reafons fee in: his: Phy fico-Theolog. D1f- 
courfes, Difc. 2. ch.2. p.89, &e. So alfo my no lefs learned, 
_ aid ingenious Friends, Dr. Hailey, and the late Dr. Hook, many, 
ef the French Virtuofos alfo, and divers other very oonfiderable 
Men before them, too. many to be fpecified here, 
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readily acknowledge the Workman, (a) and as eafily 
conclude the Atmofphere to be made by Gon, as 
an Inftrament wrought by its Power, any Pneu-. 
matick Engine, to be contrived and made by Man! 
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BNAUS much for the firft Thing miniftring to 
- the Terraqueous Globe, the Atmofphere | 
and its Meteors; the next Appendage is Light, ~ 
(4) Concerning which, I have in my Survey of 
the Heavens (c) fhewed what admirable Contri- 
vances the infinitely wife Creator hath for the af- 
fording this noble, glorious, and comfortable Be- 
| oy e nefit 

(4) An Polycletum quidem admirabimur propter partium Statue 

+ eda convententiam ac proportionem ? Naturam autem non modd 0m 
laudabimus, fed omni etiam arte privabimus, que partium proporti- . 
enem ron folum extrinfecus more Statuariorum, fed in profundo etiam 
fervavit? Nonne & Polycletus ip fe Natura ef imitator, in guibus 
faltem cam potuit imitari? Potuit autem in folts externis partibus in 
guibus artem confideravit. With much more to the like Purpofe. _. 

Galen de Uf. Part: 1.17.’ 4. 

(2) It is not worth while to enumerate the Opinions of the. 
Ariftotehans, Cartefians, and others, about the Nature of Light : 
Ariftotle making it a Quality ; Cartes a Pulfion, or Motion of the 

Globules of the fecond Element.' Vide Cartes Princip. p. 3. Set. 
55. Gc. But with the Moderns, I take Light to confit of mates 
zial Particles, propagated from the Sun, and other luminous Bo- 
dies, not inftantaneoufly, but in Time, according to the Notes 
following in this Chapter. But not to infift upon other Argu- 
ments for the Proof of ‘it, ous noble Founder hath proyed the Ma- 
teriality of Light and Heat, from aétual Experiments on Silver, _ 
Copper, Tin, Lead, Spelter, Iron, Tutenage, and other Bodies, . 
expofed (both naked and clofely fhut up) to the Fire: All which 
were conftantly found to receive an Increment of Weight. I with. 
he could have met with a favourable Seafon to have tried his Ex- 
periments with the Sun- Beams as he intended, Vide Boyle’s Exp, 
ao make Fire and Flame ponderable, 


“(¢) Aflvo. Theol. Book 7. ° 


(a) And 
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nefit to other Globes, as well as ours;- the Provi- 
fion he. hath made. by Moons, .as well as by the. 
Sun, for the Communication of it. Ream 

_ And _ now let-us briefly confider the great Necef-. 
fity and Ufe thereof to all our animal World. And 
this we fhall find to be little lefs than the very Life 
and Pleafure of all thofe Creatures. For what Be-. 
nefit would Life be of, what Pleafure, what Com- 
fort would it be for us to live in.perpetual Dark-. 
nefs? How could we provide ourfelves with Food 
and Neceflaries?, How could. we.go about the leaf 
Bufinefs, correfpond with oneanother, or be of any 
Ufe in the World, or any Creatures be the fame to 
us, without Light, and thofe admirable Organs of 
the Body, which the Great Creator hath adapted. 
to the Perception of that great Benefit? 

But now by the Help of this admirable, this firft-. 
made (a), becaufe moftneceflary, Creature of Gods. 
by this, I fay, all the animal World is enabled to 
go here and there, as their Occafions call; they, 
can tranfact their Bufinefs by Day, and refrefh and 
recruit themfelves by Night, with Reft and Sleep. 
They can with Admiration and Pleafure, behold 
the glorious Works of God; they can view the Glo-__ 
ries of the Heavens, and fee the Beauties of the 
flowry Fields, the gay Attire of the feather’d ‘Tribe, 
the exquifite Garniture of many Quadrupeds, In- 
fects, and other Creatures; they can take in the 
delightfome Landfkips of divers Countries and Pla- 
ces; they can with Admiration fee the Great Crea-__ 
tor’s wonderful Art and Contrivance in the Parts of 
Animals and Vegetables: And, in a Word, be- 
hold the Harmony of this lower World, and of the 
Globes above, and furvey Gon’s exquifite Work- 
_, manthip in every Creature. | i 
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A a) And God Jaid, Let there be Light, and: there: was Lights. ' 
en. i-3. 
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To all which I might add the Improvements 
which the Sagacity of Men hath made of this noble. 


Creature of God, by the RefraCtions and Refleétions 
of Glaffes, But it would be endlefs to enumerate 
all its particular Ufes and Benefits to our World. 
But before I leave this Point, there are two Things 
concerning Light, which will deferve an efpecial 


Remark; and that is, its fwift and almoft inftanta-__ 


neous Motion, and its yaft Expanfion. 


_4. It isa very great A& of the Providence of 


God, that fo great a Benefit as Light is, is not long. 
in its Paflage from Place to Place. For was the 
‘Motion thereof no fwifter than the Motion of the 
fwifteft Bodies on Earth, fuch as of a Bullet out of 
a great Gun; _ or even of a Sound (a) (which is 


the fwifteft Motion we have next to Light) in this’ 


Cafe Light would take up in its Progrefs from the 
Sun to us, above thirty two Years, at the rate of 
the firft; and above feventeen Years, ‘at the rate of 

the latter Motion. 
The Inconveniencies of which would be, its 
Energy and Vigour would be greatly cooled and 
. 4s ; abated ; 


of the Velocity of thefe two Things. 


According to the Obfervations of Merfenxus, a Bullet thet. out 


ef a great Gun, flies 92 Fathom in a Second of Time, (Vide 
Marfen. Balift.) which is equal to: 589 Englifo Feet and a half; 
and according to the Computation of Mr. Huygens, it would be: 
25 Years in paffing from the Earth tothe Sun. But according 
to my own. Obfervations made with one of her late Majefty’s 
Sakers, and a very accurate Pendulum-Chronometer, a Bullet at 
its firft Difcharge, flies 510 Yards in five half Seconds, which 
isa Mile in a little above 17 half Seconds. And allowing the 
Sun’s Diftance to be, as in the next Note, a Bullet would be 32 
Years and a halfin flying, with its utmoft Velocity, to the Sun. 

As to the Velocity of Sound, fee Book 4, Chap.3. Note (4) p.133. 
according to which Rate there mentioned, a Sound would be near 
17 Years and a half in flying as far as the Diftance is from the 


Earth to the Sun. Confer here the Experiments’ of the Acad. de? 


Riment. py 140, Ge. : 
ie (a) Mr.’ 


(a) it may not be ungrateful to the Cvfrious, to take Notice - 


a’? 
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abated ; its Rays would be lefs penetrant; and 
Darknefs would with greater Difficulty and ‘much 
Sluggifhnefs, be diffipated, efpecially by the fainter 
Lights of_our fublunary, Iuminous Bodies, But, 
pafling with fuch prodigious Velocity, with nearly. 
the inftantaneous Swiftnefs of almoft two hundred 
thoufand Engli/h Miles in one Second of Time (a), 
or (which is the fame Thing) being but about fe-. 
ven or eight Minutes of an Hour in coming from 
the Sun to us, therefore with.allSecurity and Speed, 
we receive the kindly Effects and Influences of that 
noble and ufeful Creature of God. * 

2. Another Thing of great Confideration about 
Light is, its vaft Expanfion, its almoft incompre- 
henfible, and inconceivable Extenfion, which, asa 

he i late 
| 


(2) Mr. Romer’s ingenious Hypothefis about the Velocity of Light, 
hath been eftablithed by the Reyal Academy, and in the Obfervatory, 
for eight Years, as our Phil. Tranf. No. 136. ebferve from the 
Sour, des Scavans ; our moft eminent Aftronomers alfo in Enge 
land admit it: But Dr. Hook thinks with Monfieur Cartes, the 
Motion of Light Inftantaneous, Hook's Pof. Works, Page77. And 
this he endeavours to explain, Pag. 130; &c. =n 

What Mr. Romer’s Hypothefis is, may be feen in the Péi/, 
Tranfaé. before cited: And alfo in the’ before-mentioned Sir Tfaae 
Newton's Opticks : Light is propagated from luminous Bodies in Time, 
and [pends about feven or eight Minutes of an Heur in paffing from the 
Sun tothe Earth, This was firft obferved by Romer, and then by 
etbers, by means of the Eclipfes of the Satellites of Jupiter. For 
thefe Eclipfes, when the Earth is between the Sun and Jupiter, bap- 
pen about feven or eight Minutes fooner than they ought to-do hy the 
Tables; and when the Earth is beyond the Sun, they happen about 
feven or eight Minutes later than they ought todo: The Reafon being, 
that the Light of the Satellites hath farther to go in the latter Cafe 
than in the former, by the Diameter of the Earth’s Orbit. Newt, 
Opt. L. 2. Part 3. Prop. 11. . 

Now forafmuch as the Diftance between the Sun and the Earth 
{according to the Computations in my Afire-Theology, B. 1. Ch. 3. 
Wote 2.) is 86,051,398 Englifb Miles ; therefore, at the Rate of 
7 Minutes and a half, or 450 Seconds, in pafling from the Sun, 
Light will be found to fly above 191,225 Miles in one Second of 


j Time, 
(2) Dr, 
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Jate ingenious Author (a) faith, ‘* Is as boundlefs 

© and unlimitedas the Univerfe itfelf, or the Ex- 
“< panfum of all material Beings: The Vaftnels of 
‘¢ which is fo great, that it exceeds. the Compre-~ 
“S henfion of Man’s Underftanding,. Infomuch, 
“¢ that very many’have aflerted it abfolutely infi- 
“* nite, and without any Limits or Bounds,” 

_ And that this noble Creature of God is of this. 
Extent (4), is manifeft from. our feeing fome of the 
fartheft dittant Objects, the Heavenly Bodies, fome 

eth TE bs a Sethi GPS HM -. with, 
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(2) Dr. Hook’s Pofthumous Works, Leét. of Light, p. 76. 

(4) For the Proof of this vaft Extent of Light, I fhall take the 
Computation of the fame great Man, Pag. 77. If, faith he, we 
confider firft, the vaft Diftance between us and the Sun, which from. 
the beft and lateft Obfervations in Aftronomy, 1s judgcd to be about 
10,000 Diameters of the Earth, each of whith is about 7,925 En- 
glith Miles ; rherefore the Sun’s Diftance 18'79,250,coo Miles 3 and 
if we confider, that, according to the Obfervations, which I publifhed 
to.prove the Motion of the Earth, [which were Obfervations of the 
Parallax of fome of the fixed Stars in the Head of Draco, made in 
1699] the whole Diameter of the Orb, viz. 20,000, made the Sub= 
tenfe but of one Minute to one of the fin’d Stars, which cannot there- 
fore be lefs difant thar 3,438 Diameters of this great Orb, and con- 
fequently 68,760,000 Diameters of the Earth’: And if this Star be 
one of the neareft, and that the Stars that are of one Degree -leffer ir 
Magnitude (I-mean not of the feoond Magnitude, beeaufe there may be 
many Degrees between the firft and fecond) be as much farther 3 and 
another Sort yet {maller be three Times as far ; and a Fourth four 
Times as far, and fo onward, poffibly te fome 100 Degrees of Mag- 
nitude, fuch as may be difeovered by longer and longer Telefeopes ; that 
they may be 100 Times as far; then certainly this material Expan- 
fron, a Part of which we are, muff be fo great, that ’tavill infinitely 
exceed our fballow Conceptions to imagine. Now, by what I laf 
mentioned, tt is evident, that Light extends itfelf to the utmof? ima 
ginable Parts, and by the Help of Telefcopes, we collec the Rays, 
and make them fenfible to the Eye, which'are emitted from fome of the 
almoft inconceivable remote Objetis, 8c.----- Nor is it only the great 


Body of the Sun, o the vaft Bodies of the fix’d Stars, that are thus — 


able to ape ye the Light thro” the vaft Expanfum of the Univerfe 5 

but the fmalleft Spark of a lucid Body muft do the very fame Thing, 

even the {mallet Globule fruck from a@ Steel by a Flint, &e. Mage 
(a) 


That 


a 
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with our naked Eye, fome with the Help of Op- 
tical Inftruments, and others in all Probability far- 
ther and farther, with better and better Inftru- 
ments : And had we Inftruments of Power equiva- 
lent to the Extent of Light, the luminous Bodies, 
of the utmoft Parts of the Univerfe, would, for 
the fame Reafon, be vifible too. | ~ 14 

Now as Light is of greateft Ufe to impower us, 
to fee Objects at all, fo the Extenfion thereof is 
no lefs ufeful to enable us to fee Objeéts afar off.’ 
- By which Means we are afforded a Ken of thofe. 
many glorious Works of the infinite:Creator, vifi~: 
‘ble in the Heavens, and can improve them to fome’ 
of the nobleft Sciences, and moft excellent Ufes of 
our own Globe. | 


| BE Retype Asia a. oot 3 Yap a 
Of Gravrry. 


PVHE laft Thing fubfervient to our Globe, 
J that I fhall take Notice of, is Gravity (a); 
or, that Tendency which, Bodies have to the Cen 
_. tre of the Earth. - T ntenteeem eninge mar ee 


AS A SL Ieee RE HER) 


(2) That there is fuch a Thing as Gravity, is manifett from its 
Effects here upon Earth ; and that the heavenly Bodies attract or 
gravitate to one another, when placed at due Diftances, is made 
. highly probable by Sir [zac Newton, This attractive, or gravitat- 

ing Power, I take to be congenial to Matter,.and imprinted-on all - 
the Matter of the Univerfe by the Creator’s Frat at the Creation. 
What the Cave of it is, the Newtonian Philofophy doth not pre-. 
tend to determine for want of Phaenomena, upon whieh Foundation | 
it is that that Philofophy is grounded, and not upon chimerical and 
uncertain Hypothefes: But whatever the Caufe is, that Can/e peo 
wetrates even to the Centres of the Sun and Planets, without any Dimi. 
ution of tts Virtue; and it a&feth not according’to the Superficies of 
Bodies (as: Mechanical Caufesdo) but in Proportion to the Quantity: 

cab < of 
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In my Afro-Theology, Book VI. Chap. 2. T have 
fhewn of what abfolute Neceflity, and what a 
- PRE Bae s | noble - 
of their folid Matter: And laftly, it a&tetb all round’ it at immenfe 
Diflances, decreafing in duplicate Proportion to thofe Diftances, as 
Sir Tfaac Newton faith, Princip. pag. ult. What ufeful Dedudi- 
ons, and what a rational Philofophy, have been drawn from hence, 


may be feen in the fame Book. 

This Attraétion, or Gravity, as its Foree is in a certain Propor- 
tion, fo makes the Defcent of Bodies to be at a certain Rate. And 
was it not for the Refiftance of the Medium, all Bodies would de- 
feend to the Earth atthe fame Rate ; the lighteft Down, as fwiftly 
as the heavieft Mineral: As is manifeftin the ir-Pump, in which 
the lighteft Feather, Duft, &c. anda Piece of Lead, drop down 
feemingly in the fame Time, from the Top to the Bottom of a tall 
exhaufted Receiver. — A 

The Rate of the Defcent of heavy Bodies, according to Galilee, 
_ Mr, Huygens, and Dr. Halley (after them) is 16 Feet one Inch in 
one Second of Time ; and in more Seconds, as the Squares of thofe 
Times. But in fome accurate Experiments made in St. Paul’s 
Dome, Sune 9, 1710. at the Height of 220 Feet, the Defcent was 
fcarcely 14 Feet in the firft Second. The Experiments were made 
in the Prefence of fome very confiderable Members of the Royal 
Society, by Mr. Haswkshee, their Operator, with Glafs, hollow 
Balls, fome empty, fome filled with Quick-filver, the Barometer 
at 297, the Thermometer 60 Degrees above Freezing. The Weight 
of the Balls, their Diameters, and Time of their. Defcent.is in this. 
Table. 


[Balls fill’d withQuick-filver.|| _. Empty Balls. 
Weight Diameter.; Time. — Weight) Diameter. j Time. | 


Grains. :'TenthInch. half Second.|jGrains. Inch; Tenth, halfSecond.. 


Yee 


908 | 8 3 510 45 Lisp 27. 
993 ; 8 | 8 lefs. 642 | 5 2 | 36 
$66 | $ oe 599 5 I 16 
747 | 7 & half. | 8 more. || 515 | 5 nearly. | 16& half, 
808 | 7& half | 3 } 483 | 5 nearly, | 17 
9734 1 7 & half. 8 more. | 641 | 5 1 2 | 16 


The Reafon why the heavy full Balls fell in half the Time of 
the hollow ones, was the Refiftance of the Air : Which Refiftance 
is.very. ingenioufly and accurately afligned by Dr. Walks, in Philof. 
Tranf. No, 186. And the Caufe of the Refiftance of all Fluids 
as Sir Ljaac Newton, Opt. Q. 20.) is partly from the Friétion of 
the Parts of the Fluid, partly from the Inertia thereof. The Re- 
fiftance a fpherical Body meets with. from Friction, is as “intel 

. wigi 
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noble Contrivance this of Gravity is, for keeping 
the feveral Globes of the Univerfe from fhattering 
to Pieces, as they evidently muft do in a little Time, 
by their fwift Rotation round their own Axes (@). 
The Terraqueous Globe particularly, which circum- 
volves at the rate of above 1000 Miles an Hour i) 
wou 


right Angle under the Diameter, and the Velocity of the moving 


Body , And the Refiftance from the Vis Inertia, is as the Square — 


of that Produd, 

For a farther Account of the Properties and Proportions, &Fe. of 
Gravity, in the Fall or Proje€tion of Bodies, I fhall refer to the 
larger Accounts of Galileus, Torricellius, Huygens, Six Ifaac New- 
ton, &c. or to the fhorter Accounts of Dr. Halley, in Philofoph. 
TranfaG. abridged by Mr. Lowtborp, Vol. 1. p. 561. or Dr. Clarke, 
in his Notes on Robault, Phyf.2. c. 28. fe. 13,16. And for the 
Refiftance of Fluids, I refer to Dr. Wallis before cited, and the 
A&, Erudit, Lipf, May 1693. where there is a Way to find the 
Force of Mediums upon Bodies of different Figures. 

(a) That the Heavenly Bodies move round their own Axes, is, 
beyond all Doubt, manifeft to our Eye, in fome of them, from the 
Spots vifible on them, ‘The Spots on the Sun (eafily vifible with 
an ordinary Glafs) do manifeft him to revolve round his own Axis 
in about 25 Days and aquarter. The Spots on Fupiter and Mars 
prove thofe two Planets to revosve alfo from Eaft to Weft, as Dr. 
Hook difcovered in 1664, and 1665. And Venus alfo (altho” near 
the ftrong Rays of the Sun) hath, from fome Spots, been difco- 
__vered by Mr. Caffini, in 1666, and 1667, to have a manifeft Ro- 

- tations Vide Lowthorp’s Abridg. Vol. 1. p. 382; and 423, 425. 
And fuch Uniformity hath the Creater obferv’d in the Works of 
Nature, that what is obfervable in one, is generally to be found in 
_ all others of the fame Kind. So that fince ’tis manifeft the Sun, 
and three of his Planets whirl round, it is very reafonable to con- 
clude all the reft do fo too ; yea, every Globe of the Univerfe. - 

(6) The Earth’s: Circumference being 25,031 Miles and half, 
(according to Book II. Chap. 2. INote (a) p. 43.) if we divide that 
into 24 Hours, we fhall find the Motion of the Earth to be near 
1043 Miles in an Hour. Which, by the By, is a far more rea- 
fonable and lefs rapid Rate, than that of the Sun would be, if we 
fuppofe the Earth to ftand ftill, and the Sun’ to move round the 
Earth. For according to the Proportions in Nore (a), p.29. of the 
preceding Chapter, the’ Circumference of the MMaguis Orbis is 
540,686,225 Ezglifo Miles, which divided by 24 Hours, gives 
223528,364 Miles in an Hour, But what is this to the eis 

. ) 
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would by the centrifugal Force of that Motion, be. 


-foon diffipated and {pirtled into the circumambient. 


Space, was it not kept together by this noble Con-. 
trivance of the Creator, this natural inherent Power, 
namely, the Power of Attraction or Gravity. 
And _as by this Power our. Globe is.defended, 
againit Diffipation, fo all its Parts are kept in their 
proper Place and Order. All material Things do 
naturally gravitate thereto, and unite themfelyes 
therewith, and fo preferve its Bulk entire (a). And 
the fleeting Waters, the moft unruly of all its Parts, 
do by this Means keep their conftant fi quipoife. in 
the Globe (4), and remain in that Place which, the 
Pfalmift faith, God had founded for them.; a Bound, 
he had fet, which they might not pafs ; that they turn 
not again to cover the Earth, Pfal. civ. 8,9. So 
that, even in a natural Way, by Virtue of this ex- 
cellent Contrivance of the Creator, the Obferva- 
tion’ of the Pfalmift is perpetually fulfilled, P/al. 
Ixxxix..9. Thou ruleft the raging of the Sea; when 
the Waves thereof arife, thou filleft theme — . 
To thefe, and an hundred other Ufes of Gra- 
vity, that I might have named, I fhall only juft 
mention another Thing- owing to it, and that is 
rai ndibi) ols yer bad  Levity, 


of the fix’d Stars, if we fuppofe them, not the Earth, to move rd 
Which is a good Argument for the Earth’s Motion. 

(2) Nihil majus, quam quod ita fabilis eff Mundus, atque ita 
ccharet ad permanendum, ut nibil né excogitari quidem poffit. aptius. 
Omnes enim partes ejus undigue medium. locum capeffentes, mituntur 
@qualiter : maximé autem corpora inter fe juna permanent, cum quo- 
dam quafi vinculo circumdata colligantur : quod facit ea natura, qua 
per omnem mundum omnia Mente, & Ratione conficiens, funditur, 
& ad medium rapit, & convertit extrema, Cic. de Nat. Deor. 
0 cdi it by 
(b) Eddem ratione Mare, chm fupra.terram fit, medium tamer 
terre locum expetens, conglobatur ae @qualiter, neque redundat 
unquay, neque effunditur, Id, paulo poft. wt Ue topes 

3, (as se - (a) That 
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Levity(a), that, whereby what we: call: light'Bodies 
fwim, a Thing no lefs ufeful to the‘World than: its 
Oppofite, Gravity, is in many Refpects,. to divers 
Tribes of Animals,, but particularly ferviceable to 
the raifing up.of Vapours (6), and: to:their Convey- 
ance about the World. | 


TS ae AT DRS 


(a) That there is no fuch Thing as poftrve Levity, but that 
Levity is only a lefs Gravity, is abundantly. manifefted by the acute 
Seign. Alpb. Borelli de Mot. a4 Grav. pend. cap. 4. See alfo the 
Annotations of the learned-and ingenious Dr. Clarke, on Robaults 
Phyf. p. 1. c. 16. Note 3. Alfo the Experiments of the Acad. 
del Cimento, p- 118, &c. Dr. Wallis’s Difcourfe of Gravity and. 
Gravitation before the Royal Society, Nov. 12. 1674, p.28, &c. — 
* (6) Ihave before in Note (a), Chap. 3. page 20. fhewn what 


Vapours are, and how they are raifed. That which I hall here 


note, is their Quantity : Concerning which, the before-commended. 
Dr. Halley hath given us fome curious Experiments in our Phil. 


Tranfa&. which may be met: with together in Mr. Lowsborp’s 


Abridg, Vol. IIs p. 108, and 126. Mr. Sedileau alfo at Paris 
obferved it for near three Years. By all their Obfervations it ap= 
pears, that in the Winter Months the Evaporations are leaft, and 
greateft in Summer, and moft of all in windy Weather. And by 
Monf. Sedileau’s Obfervations it appears, that what is raifed im 
Vapours, exceeds that which falleth in Rain,. In the feven laft 
Months of the Year 1688, the Evaporations amounted to 22 
Inches 5 Lines ; but the Rain only.10 Inches 6 Lines. one Third®’ 
In 1689, the Evaporations were 32 Inches 10 Lines and a half 5 
but the Rain 18 Inches 1 Line: In 1690,:the Evaporations., 32 
Inches 11 Lines ; the Rain 21 Inches one Third of a Line. Vide 
Memb, de Math. Phyf. An. 1692, p.25. 

If it be demanded, What becomes of the Overplus of Exhalati- 


ons that defcend not in Rain? I anfwer, They are partly tumbled 


down and fpent by the Winds, and partly defcend in Dews, which 
amount to a greater Quantity than is commonly imagined. Dr. 
Halley found the Defcent of Vapours in Dews fo prodigious at St. 


Helena, that he makes no doubt to attribute the Origine of Foun-- 


tains thereto, And I myfelf have feenin a ftill, cool Evening, 
large thick Clouds hanging, without any Motion, in the Air, 
which in two or three Hours time have been melted down by de- 
grees, by the Cold of the Evening, fo that not any the leaft Re- 
mains of them have been left, 


(4) See 


And: 


~ 
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_ And now from this tranfient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have fo manifeft a 
Sample of the Wifdom, Power, and Goodnefs of 
the infinite Creator, that it is eafy to imagine the 
whole Fabrick is of a Piece, the Work of at leaft 
a skilful Artift. A Man that fhould meet with a 
Palace (a) befet with pleafant Gardens, adorned 
with ftately Avenues, furnifhed with well-contrived 
Aqueduéts, Cafcades, and all other Appendages 
conducing to Convenience or Pleafure, would eafily 
imagine, that proportionable Archite@ture and Mag- 
nificence were within : But we fhould conclude the 
Man was out of his Wits that fhould affert and 
plead, that all was the Work of Chance, or other 
than of fome wife and skilful Hand. And fo when 
we furvey the bare Out-works of this our Globe, 
‘when we fee fo vaft a Body, accouter’d with fo 
noble a Furniture of Air, Light, and Gravity ; 
with every Thing, in fhort, that is neceffary to the 
Prefervation and Security of the Globe itfelf, or 
that conduceth to the Life, Health, and Happi- 
nefs, to the Propagation and Increafe of all the pro- 
digious Variety of Creatures the Globe is ftocked 
with ; when we fee nothing wanting, nothing re- 
dundant or frivolous, nothing botching or ill-made, 
but that every Thing, even in the very Appendages. 
alone, exactly anfwereth all its Ends and Occa- 
* fions: What elfe can be concluded, but that all 
was made with manifeft Defign, and that all the 
whole Struéture is the Work of fome intelligent 
Being ; fome Artift, of Power and Skill equiva- 
lent to fuch a Work? : 
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(2) See Book IT, Chap. 3 Lote (4), fr 44. 
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Of the Terraqueous Globe it/elf in General. 


Soe RESTS SRE AE moe Se Re ea AS eH a ee a ae ae ae eae Me 
N the foregoing Book having difpatch’d the 
Outworks, let us take’a Survey of the prin- 
cipal Fabrick, viz. the Terraqueous Globe it- 

felf; a moft ftupendous Work in every Par- 
ticular of it, which doth no lefs aggrandize its 

Maker (a), than every curious, complete Work doth 

its Workman. Let us caft our Eyes here and 

there, let us ranfack all the Globe, let us with 
the greateft. Accuracy infpect-every Part thereof, 
fearch out the inmoft Secrets of any of the Crea- 
tures; let us examine them with all our Gauges, 
meafure them with our niceft Rules, pry into wre 
| , wit 
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with our Microfcopes, and moft exquifite Inftru- 
ments(a), ftill we find them to bear Teftimony to 
their infinite Workman; and that they exceed all 
human Skill fo far, as that the moft exquifite Copies 
and Imitations of the beft Artifts, are no other than 
rude bungling Pieces to them. And {fo far are we 
from being able to efpy any Defe& or Fault in 
them, that the better we know them, the more 
weadmire them ; and’the further we fee into'them, 
the more exquifite we find them to be. 

And for.a Demonftration of this, I fhall, 

I, Take a general Profpect of the Terraqueous 
Goberyiectib. ore ce 
.» IL. Survey .its-Particulars.,, . ) & 

_ 1, The ‘Chings. which will. fall under a general 
Profpect..of :the Globe, will, be its Figure, Bulk, 
Motion, Place, Diftribution into Earth and Wa- 
ters, and the great Variety of all Things upon it 
and in it. | i ett 


el 
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(a) I cannot bere omit the Obfervations that have been made in 
thefe later Times, fince we bave bad the Ufe and amar eye of the 
Microfcope, concerning the great Difference, which by the Help of 
‘that, doth appear betwixt Natural and Artificial Things, Whatever 
is Natural, doth by that appear adorned with all imaginable Elegance 
and Beauty.----Whereas the moft curious Works of Art, the foarpef, 
fincft Needle, doth appear as ablunt, rough Bar of Iron, coming from 
the Furnace, or the Wheat The moft accurate Engravings or Em- 
boffinents feem fuch ‘rude, bungling, deformed Works, as if they bad 
‘been done with a Mattock, or a Trowel. So vaft a Difference is there 
Betwixt the Skill of Nature, and the Rudene/s and Imperfeétions of 
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Of the Figure of the Yerragueous Globe. 


FYNEHTS T fuppofe I may take for granted to be 
| ] Spherical, or nearly fo (a). And this muft be 
allowed to be the moft commodious, apt Figure for 
a World on many Accounts ; as it is moft capaci- 
ous, as its Surface is equi-diftant from the Centre, 
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(a) ‘Altho” the Terraqueous Globe be of an Orbicular Figure, 
yet it isnot ftriétly fo.. 1, On account. of its Hills and Vallies, 
But thefe are inconfiderable to the Earth’s Semidiameter ; for they 
are butas the Duft upon acommon Globe, But, 2. Our modern 
Aftronomers affign a much greater Variation from a globous Form, | 
namely, that of a prolate Sphaeroid, making the Polar about 34 
Miles fhorter than the Equatorial Diameter. The Caufe of which 
they:make tobe the»centrifugal Force of the diurnal Rotation of 
the Globe. OP aut . 

This Figure they imagine is are med his Polar being to his 
Equatorial Diameter;.as-39 three Fifths to 40 three Fifths. But 
whether it be fo:orno, I confefs I could never perceive, altho’ I 
have often viewed that Planet through very good, and long Glaffes, 
particularly a tolerable good one of 72 Feet in my Hands: And al- 
tho’ by reafon of cloudy Weather, and (at prefent) Fupiter’s Proxi- 
mity to the Sun, I have not been of late able to take a'review of 
that Planet ; yet Saturn (fo far as his Ring would permit) and 
Mars appear perfetly round, through* Mr. Huygens’s long Glafs of 
126 Feet, which by Will he bequeathed, with its whole: Appara- 
tus, to our Royal Society, by whofe Favour it/isnow in my Hands. 
And moreover, I believe it difficult, next to impoflible, to mea- 
fure the two Diameters to a. 40th Part, by reafon of the fmallnefs 
of Fupiter’s apparent Diameter, and by reafon he-is' moving'all’the . 
Time of meafuring him. 

As to what is alledged from lengthening the Pendulums of 
Clocks,’ to’ make them keep the ‘fame Time under'the Equator, as 
they do in our Climes ; I have’ fhewn from the like Variations in 
the Air-Pump,thatthis may arife from the Rarity ofthe Air 
‘there, more than here, Vide Phil, Tranf. No. 294.  But-if the 

Degreessof.a Meridian »grow larger, the more: we go night 
1 ine 
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not only of the Globe, but at leaft (nearly) of Gra- 
vity and Motion too, and as fome have thought, of 
the central Heat and Waters. But thefe, and di- 
vers other Things I fhall pafs over, and infift only 
upon two or three other Benefits of this globous 
Figure of the Earth and Waters. 

1. This Figure is the moft commodious in regard 
of Heat, and I may add. of Light alfo in fome mea-~ 
fure. For by this means, thofe two great Benefits 
are uniformly and equally imparted to the World : 
They come harmonioufly and gradually on, and as 
gradually go off again. So that the daily and yearly 
Returns of Light and Darknefs, Cold and Heat, 
Moift and Dry, are Regular and Workman-like, 
(we may fay) which they would not be, efpecially 
the former, if the Mafs of Earth and.Waters were 
(as fome fancied (a) it) a large Plain ; oras others, 

| like 


Line (as Mr. Cafini affirms they do, by an 8coth Part in every 
Degree, in Phil. Tranf. No, 278.) then there is great Reafon to 
- conclude in behalf of this Spheroidal Form. : . 
“The natural Caufe of this Sphericity of our Globe, is (accord- 
ing to Sir I/aac Newten’s Principles) that ttraétion, which the 
infinite Creator hath ftamp’d on all the Matter of the Univerfe, ~ 
whereby all Bodies, and all the Parts of Bodies, mutually attract 
themfelves, and one another. By which Means, as all the Parts 
of Bodies tend naturally to their Center, fo they all betake them- 
felves toa globous Figure, unlefs fome other more prevalent Caufe 
interpofe. Thus, Drops of Quick-filver put on afpherical Form, 
the Parts thereof ftrongly attraéting one another.» So Drops of 
Water have the fame Form, when falling in the Air; ‘but are 
hemifpherical only when they lie on a hard Body, by reafon their 
Gravity doth fo- far over-power their felf-attra@ting Power, as to 
take off one half of their Sphericity. This Figure is commonly 
attributed to the Preffure of the circumambient Air: But that 
this can’t be the Caufe, is manifeft from the Air-Pump.5 the 
Cafe being the very fame in an exhaufted Receiver, as in the open 
Air, and not. any the leaf Alteration of the Figure that 1 could 
perceive, in all'the Trials I have made, ni ROL 
(a) It would ‘be frivolous, as well as endlefs, to reckon up — 
the various Opinions of the Antients about the Figure: of the 


Terraqueous Globe ; fome of them may be feen in Varen. Geogr. 
"a 
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like.a large Hill in.the midft of the Ocean’ or of 
a multangular Figure ; or fuch like. ey 


2. This Figure is admirably adapted to the com-: 
modious and equal. Diftribution of the Waters in: 
the Globe, For fince, by the Laws of Gravity, 
the Waters will poflefs the loweft Place; therefore, . 


if the Mafs of the Earth was cubick, prifmatick, 
or any other angular Figure, it would follow, 


that one (too vaft a Part) would be drowned ; and 


another be ‘too dry. But being thus orbicular, 


the Waters are equally and commodioufly. diftri- : 


buted here and there, according as the Divine 
Providence faw moft fit; of which I fhall take 

Notice by and by. . 
3+ Uhe orbicular Figure of our Globe, -is far 
the moft beneficial to the Winds and Motions. of 
the Atmofphere. It is not to be doubted, if the 
Earth was of fome other, or indeed any other 
Figure, but that the Currents of Air would be 
much retarded, if not wholly ftopped. We find 
by Experience, what Influence large and high 
Mountains, Bays, Capes, and Head-lands have 
upon the Winds ; how they ftop fome, retard many, 
and divert and change (near the Shores) even the 
| general 
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f.. ¢.3, init, or Fobnfton’s Thaumat, c. 1. Artic. 3. But among 
the Variety of Opinions, one of the principal was, That the vifi- 


ble Horizon was the Bounds of the Earth, and the Ocean the’ 


Bounds of the Horizon, that the Heavens and Earth above this 


Ocean, was the whole vifible Univerfe ; jand that all beneath the- 


Ocean was Hades, or the invifibleWorld, Hence, when the Sun 
fet, he was faid tingere fe Oceano; and when any went to Hades, 
they muft firft pafs the Ocean. Of this Opinion were net only 
the ancient Poets, and others among the Heathens, but fome of 
the Chriftian Fathers too, particularly LaGfantius, St. Auguftine, 
and others, who thought their Opinion was favour’d by the Pfale 


— mift, in P/al. xxiv 2. and cxxxvi, 6, See Bifhop Ufber’s Anfwer 


toa Fef. Chall, p, 366, &e. a 
Bates D (2) Neither 


42 The Freure of the, &c.. Boox II. 
general conftant Winds (a), that blow round the 
Globe in the Torrid Zone. “Aind therefore, fince ’ 
this is the Effect of fuch little Excrefcences, 
which have but little Proportion to our’ Globe, ‘ 
what would be the Confequences of much vatter ° 
Angles, which would equal a quarter, tenth, 
or but an hundredth Part of the Globe’s Radius? 
Certainly thefe muft be fuch a Barricade, as would’ 
greatly annoy, or rather abfolutely ftop, the Cur- 
rents of the Atmofphere, and thereby deprive’ 
the World of thofe falutiferous Gales that I have 
faid keep it fweet and clean. he 
Thus the Figure of our'Globe doth manifeft it 
to be a Work of Contrivance, in as much as it is 


_of the moft commodious Figure; and all others . 


would be liable to great and evident Inconveniences, 
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(a) Netther do thefe conftant Trade-Winds ufually blow near the 
Shore, but only on the-Ocean, at leaft 30 or 40~Leagues off at Sea, 
clear from any Land; efpecially on the Weft Coaft, or Side of any 
Continent : For indeed on the Eaft Side, the Eafterly Wind being the 
true Trade-Wind, blows almoft home to the Shore, ‘fo near as te ree 
ceive a Check from the Land Wind. Dampier’s Winds, Ch. 12 — ; 

And not only the general Trade-Winds, but alfo the conftant 


. evafting Trade-Winds, are in like Manner afteéted by the Lands. - 


Thus, for Inftance, on the Coaft of Angola and Peru. But this, 
faith the curious Captain Dampier, the Reader muft take Notice. 
of, That the Trade-Winds that blow on any Coaft, except the North 
Coaft of Africa, whether they are conftant, and blow all the Year; 
or whether they are fhifting Winds, do never blow right in on the 
Shore, nor right along Shore, but go flanting, making an acute Angle ~ 
of abcut 22 Degrees. Therefore, as the Land tends more Eaft or 
Weft, from North or South on the Coaft ; fo the Winds do alter accorde * 
ingly. Ibid, Ch, 2. - 7 . 


CHAP. 


Of the Bulk of the Terraqueous Globe. 


) HE next Thing remarkable in the Terra- 

I queous Globe, ‘is the prodigious Bulk there- 
of(2). A Mafs of above 260 Thoufand Million 
of Miles folid Content. A Work too grand for 
any ‘Thing lefs than a God to make. "To which 
in the next Place we may add, : 


eh ete iat took 
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Lhe Motions of the Lerraqueous Globe, 


A Regs Motions the Terraqueous Globe hath, are 
round its own Axis, and round its Fountain of 
Light and Heat, the Sun (4). That fo vafta Bo= 
dy as the Earth and Waters fhould be moved 4 
al 
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(2) Xt is not/difficult to make a pretty near Computation of the 
Bulk of the Terraqueous Globe, from thofe accurate Obfervations | 
of a Degree made by Mr. Norwood in England, and Mr. Picart, 
and Mr. Caffini in France, whofe Meafures do ina furprizing Man< 
her agree. But Mr. Caffini’s feeming to be the moft accurate, (as I 
have thewn in my Aftro-~Theology, Book t, Chap.2, Note (a.) ¥ have 
therefore made ufe of his’ Determinations. According to which, 
the Diameter of the Earth being 7967-7 Englifh Miles, its Am- 
bit will be 25,031 Miles and half; and (fuppofing it to be Sphe- 
rical) its Surface will be 199,444,220 Miles; which being multi- 
plied into one third of its Semidiameter, gives the folid Content, 

@1%, 264,856,000,000 Miles. ' 

(4) With the Copernicans, I take it-here for granted, that the 
Diurnal and Annual Revolutions are the Motions of the Terra- 
queous Globe, not of the Sun, &c. but for the Proof thereof 
I hall refer the Reader to the Preface of my Afiro-Theology, and 


Book iv, Chap. 3, . 
2 Dz (4) Every 
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all (a), that it fhould undergo two fuch different 
Motions, as the Diurnal and Annual are, and that 
thefe Motions fhould be fo conftantly and regular- 
ly (5) performed for near 6000 Years, without any 
the leaft Alteration ever heard of, - (except fome 
Hours which we read of in Yof. x. 12,13. and 
in Hezekiah’s Time, which, if they cannot be ac- 
‘counted for fome other Way, do greatly encreafe 

| the 


‘ 
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(a) Every thing that is moved, muff of neceffity be moved by 
fomathing elfe; and that Thing is moved by fometbing that is moved 
either by anather Thing, or not by another Thing. If it be moved 
by that which is moved by another, we muft of Neceffity come to 
fome prime Mover, that ts not moved by another, For it is impof- | 
"fble, that what moveth, and is moved by another, should proceed in — 
infinitum, Ariftot. Phyf. 1.3. c.5. . 

Solum quod feipfum movet, quod nunquam deferitur a fe, nunquam 
ne mover! quidem definit: quinetiam c@teris que moventur, bic 
fons, boc principium eft movendi. Principit autem nulla eft origo: 
nam ex principio oriuntur omnia; ipfum autem nulld ex re aid nafct 
pote: nec enim effet id principium, quod gigneretur aliunde, Cicer. 
Tufc. Queft. 1. 1. c. 23. : 

Cogitemus qui fieri poffit, ut tanta magnitudo, ab aliqud poffit 
natura, tanto tempore circumferri? Ego igitur affero Deum caufam 
effe, nec aliter poffe fieri, Plato in Epinom. ~ 

(6) Among the Caufes which Cleanthes is faid in Tully to afign 
for Men’s Belief of a Deity, one of the chief is, quabilitatem 


_motés, conver fionem Celi, Solis, Luna, Siderumque omnium difin- 


Gionem, varietatem, pulchritudinem, ordinem: quarum reruim 


‘afpeétus ipfe fatis indicaret, non effe ea fortuita. Ut Jfiquis in domum 
‘aliquam, aut in gymnafium, autin forum wenerit; cum videat om- 


nium rerum rationem, modum, difciplinam, non poffit ea fine caufa 


freri judicare, fed effe aliquem intelligat, qui prefit, & cut pareatur ¢ 


multo magis in tantis motibus, tantifque wiciffitudinibus, tam multae 


rum rerum atque tantarum ordinibus, in. quibus nibil angquam tmmenfa — 


5 infinita vetuftas mentita fit, fratuat neceffe eft ab aliquad Mente ~ 
zantos natura motus gubernari, Cic. de Nat. Deor. 1. 2. c. 5. " 

Homines ceeperunt Deum agnofcere, cum viderent Stellas, tantam 
concinnitatem efficeres ac dies, no&elque, aftate, & byeme, face 
fervare flatos ortus, atque obitus, Plutarch de placit, 1,4, ¢. 6. : 


(2) We 


4 
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the Wonder (a); thefe Things, I fay,) do mani- 
feftly argue fome divine infinite Power to be con-~ 
cerned therein (J): _ But, efpecially, if to all this 
we add the wonderful Convenience, yea, abfolute 
Neceffity of thefe Circumvolutions to the Inhabi- 
tants, yea, all the Products of the Earth and Wa-: 
ters. For to one of thefe we owe the comfortable. 
Changes of Day and Night; the one for Bufinefs, 
the other for Repofe (c);.the one for Man, and» 
moft other Animals to. gather and provide Food, 
| Habi- 


a 


(2) We need not be folicitous to elude the Hiftory of thefe 
Miracles, as if they were only poetical Strains, as Maimonides, 
and fome others fancy Fc/foua’s Day to have been, wiz, only an 
ordinary Summer’s Day; but fuch as had the Work of many Days 
done in it ; and therefore by a poetical Stretch made, as if the 
Day had been lengthened by the Sun ftanding ftill, But in the 
Hiftory they are ferioufly related, as real Matters of Fact, and 
with fuch Circumflances as manifeft them to have been miraculous 
Works of the Almighty: And the Prophet Habakkuk, ili. 11. 
mentions that of Jo/bua as fuch, And therefore taking them to 
be miraculous Perverfions of the Courfe of Nature, inftead of 
being Objections, they are great Arguments of the Power of God: 
For in Hezekiab’s Cafe, to wheel the Earth itfelf backward, ox 
by fome extraordinary Refraéticns, to bring the Sun’s Shadow 
backward ro Degrees: Orin ‘Fofbua’s Cafe, to ftop the diurnal - 
Courfe of the Globe for fome Hours, and then again give it the. 
fameé Motion ; to do, I fay, thefe Things, required the fame in- 
finite Power which at firft gave the Terraqueous Globe its Motion. 


(b) Nam cim difpofitt quefiffem feedera Mundi, 
Preferipto[que Maris fines, Annique meatus, 
\ ~ Et Lucis, Noéifque vices: tune omnia rebar 
Confilio firmata ee » qui lege moveri 
Sidera, qui fruges diverfo tempore nafer, 
Qui variam Pheeben alieno jufferit igne — : 
Compleri, Solemque fuo3 porrexerit undig 
Littora; Tellurem medio libraverat axe. © 
. . Claudian in Rufin. L, x. initios 


a 
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(c) Diet no&tifgue viciffitudo confervat animantes, tribuens aliud 
agendi tempus, aliud qutefcendi, Sic undique omni ratione conclue' 
ditur, Mente, Confilioque divino omnia in boc mundo ad falutem ome 
nium, confervationemque admirabiliter adminiftrari, Cicer. de Nat» 
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Habitation, and other Neceflaries of Life; the 


other to reft, refrefh, and recruit their Spirits (a), __ 


wafted with the Labours of the Day. To the 
other of thofe Motions we owe the Seafons of Sum- 
mer and Winter, Spring and Autumn, together 
with the beneficial Influences and Effeg&ts which 
thefe have on the Bodies and State of Animals, Ve- 
getables, and all other Things, both in the Tor- 
rid, ‘Temperate, and Frigid Zones. 


&, 
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CHAP. IV. 


Of the Place and Situation of the Terraqueous 
Globe, in refpect of the Heavenly Bodies. 
Nother Thing very confiderable in our Globe, 

is its Place and Situation at a due Diftance 
from the Sun (4), its Fountain of Light and Heat; 
| } ne and 


(2) The acute Dr. Cheyne, in his ingenious Philof. Princ. of 
Watural Religion, among other Ufes of Day and Night, faith, the 
Night is moft proper for Sleep ; becaufe when the Sun is above the 
Horizon, Sleep is prejudicial, by Reafon the Perfpirations are then 
too great. Alfo that Nutrition is moftly, if not altogether, 
performed in Time of Reft; the Blood having too quick a Motion 
in the Day; for which Reafon, weak Perfons, Children, @&c, 
_ are nourithed moft, and recruit beft by Sleep. 

(4) It is a manifeft Sign of the Creator’s Management and 
Care, in placing the Ferraqueous Globe at that very Diftance it 
is from the Sun, and contempering our own Bodies, and all other 
Things, fo duly to that Diftance. For was the Earth farther 
 frem the Sun, the World would be ftarved and frozen with Cold: 
And was it nigher, we fhould be burnt, at leaft the moft com- 


buftible Things would be fo, and the World would be vexed with _ 


perpetual Conflagrations. For we fee that a few of the Rays of 
the Sun, even no more that what fall within the Compafs of 
half an Inch or an Inch in-a Burning-Glafs, will fire combuftible 
Bodies, even in our own Climate. . 

(a) Aftroe 
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and from its neighbouring Planets of the folar Sy- 
~ftem, and from the fix’d Stars. But thefe Things 
T have fpoken more largely of in my Survey of the 
“Heavens (a), and therefore only barely mention 
‘them now, to infift more largely upon, ~ : 


LOOMS LENE BSCR 
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The Diftribution of the Earth and Waters. 
bi Baha Diftribution of the Waters, and the dry 
Land, although it may feem rude.and unde-~ 
‘fined to a carelefs View, and is by fome tax’d as 


> fuch(4), yet is admirably-well adjufted-to the Ufes 
and Conveniences of our World. For 


= “emer 


(2) Aftro-Theology, Book vii. Chap. 7. . ‘ 

(6) The moft eminent Author I have met with, that finds 
fault with the Diftribution of the Earth and Waters, and in- 
» deed with the whole prefent Stru€ture of the Globe, is the learned 
and eloquent Theorift, Dr. Burnet, who frequently exclaims on 
this Point: Tellus noffra, fi tetam fimul complettamur, non eft or- 
dinata & venufia rerum compaves--- fed moles aggefta varia, incertow 
que fitu partium, nulld ordinis aut venuftatis babitd ratione. Theor. 
‘Sacr. 11. ¢. 7. Ecquis autem a Deo hee ita falta? Geib, Quo 
“autem Herculeo labore opus effet ad excavandam terram in tantum 
biatum? --~ Si immediate @ caufd prima effettus fuiffet hte alveus, ahi- 

" guem fatiem ordinem, menfuram, & proportionem notare voluiffet in 
ipfius forma, © partium difpofitione ;--- fed confufa omnia, Se. ib. 
c. 8. Tellus noftra chim exigua fit; eft etiam rudis: Et in illd exi- 
guitate multa funt fuperflua,' multa inelegantia, Dimidiam terre. 
“fuperfictem inundat Oceanus; magnd ex parte, ut mibi videtur, nu- 
tilis, . And then he goes on to fhew how this Part of the Creation 
‘might be mended, 76. c. 10. All this is to me furprizing from 
“an Author of great Ingenuity, who feems in his Book to have a 
“jut Opinion of, and due Veneration for God. But certainly fuch 
_Notions are very inconfiftent with the Belief of God’s creating, 
efpecially his governing and ordering the World. But. fuppofe 
the Terraqueous Globe was fuch a rude, confufed, inconvenient 
Mafs, as he pretends, yet it is well enough for a finful World. 
But befides, what others have long ago abundantly gpa 
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For in the firft Place, the Diftribution is fo well 
made, the Earth and Waters fo handfomely, fo 
Workman-like laid, every where all the World over, 
‘that there is a juft A.quipoife of the whole Globe. 
‘The Northern balanceth the Southern Ocean, the 4t- 
dantick the Pacifick Sea. The American dry Land is 
aCounterpoife to the European, Afiatick and African. 
In the next Place, the Earth and the Waters are 

fo admirably well placed about in the Globe, as to 
be helpful to one another, to. minifter to one ano- _ 
ther’s Ufes. ‘Thegreat Oceans, and the leffer Seas and 
Lakes, are fo admirably well diftributed throughout 
the Globe (a), as to afford fufficient Vapours (4) for 
at ~ Clouds 


PRUE 


the following Survey,- will, I hope, fufficiently manifeft it to 
be the Work of a wife and beneficent, as well as omnipotent 
Grater eat + doe 

(a4) Some have objected againft the Diftribution of the Earth 
and Waters, as if the Waters occupied too large a Part of the 
Globe, which they think would be of greater Ufe, if it was dry 
Land. But then they do not confider that this would deprive the 
World of a due Quantity of Vapours and Rain. For if the Ca- 
wities which contain the Sea, and other Waters, were deeper, al- 
though the Waters were no lefs in Quantity, only their Surfaces 
narrower and and leffer, the Evaporations would be fo much the 
hefs, inafmuch as thofe Evaporations are made from the Surface, 
and are, confequently in Proportion to the Surface, not the Depth 
or Quantity. of Water. 

(6) 1 took notice before in Book I. Chap. 3. Note (2) Page 20, 
That the Vapours conftituting Clouds and Rain, are Veficule of 
‘Water detached by Heat.. The Manner of which I conceive to 
be thus; Heat being of an agile Nature, or the lighteft of all 
Bodies, eafily breaks loofe from them; and if they are humid, 
in its Pafiage, carries along with it Particles, or little Cafes of the 
‘Water; which being lighter than Air, are buoyed up thereby, 
and fwim in it; until by knocking againft one another, or being 
thickened by the Cold, (asin the Note before-cited,) they are ree 
guced into Clouds and Drops. | ‘ 

Having mentioned the Manner how VWapours are raifed, and 
there being more Room here than in the Note before-cited, 
I fhall, for the Hluftration of Nature’s Procefs, take Notice of 
three Things obfervable to our Purpofe, in Water over the 

_Fire, 3.° That the Evaporations are proportional to the Heat 
. ; afcen= 
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Clouds and Rains, to temperate the Cold (a) of 
the Northern frozen Air, to cool and Biers the 
SAY Heats 


afcending out of the Water, A fmall Heat throws off but few 
Vapours, fcarce vifible: A. greater Heat, and afcending in greater 
antes carries off grofler, larger, and more numerous Vefi- 
cule, which we call a Steam: And if the Heat breaks through 
the Water with fuch a Fury, as to lacerate and lift up great Quan= » 
tities or Bubbles of Water, too heavy for the Air to carry or buoy 
up, it caufeth what we call Boling. And the Particles of Water 
thus mounted up by the Heat, are vifible Sphaerules of Water, if 
viewed with a Microfcope, as they fwim about in a Ray of the 
‘Sun let into a dark Room, with warm Water underneath 5 where 
fome of the Vapours appear large, fome fmaller Sphaerules, accord- 
ing (no doubt) to the larger and leffer Quantities of Heat blowing 
them up and carrying them off. 2. Hf thefe Wapours be inter- 
cepted in their Afcent by any Context, efpecially cold Body, as 
Glafs, Marble, @c. they are thereby reduced into Drops, and 
Mafles of Water, like thofe of Rain, &e. 3. Thefe Vapours in 
their Afcent from the Water, may be obferved, in cold frofly 
Weather, either to rife but a little above the Water, and there 
to hang, or to glide on a little above its Surface: Or if the Wea- 
ther be very cold, after a little Afcent, they may be feen to fall 
back again into the Water; in their Afcent and Defcent defcribing 
a Curve fomewhat like that of an Arrow from a Bow. But in a 
warmer Air, and ftill, the Wapours afcend more nimbly and 
copioufly, mounting up aloft, till they are out of Sight. But if 
the Air be warm and windy too, the Vapours are fooner carried 
out of Sight, and make way for others. And accordingly I have* 
often obferved, that hot Liquors, if not fet too thin, and not fre- 
quently ftirred, cool ower in the greateft Frofts, than in tempe~ 
rate Weather, efpecially if windy. And it is manifeft by good 
Experiments, that the Evaporations are lefs at thofe Times thar 
thefe ; lefs by far in the Winter than the warmer Months. , 
(a) As our Northern Iflands are obferved to be more temperate 
than our Continents, (of which we had a notable Inflance in the” 
great Froft in 1708-9, which Ireland and Scordand feit lefs of than 
moft Parts of Europe befides; of which fee Book IV. Chap. 12. f 
Note(a) Page 217.) fo this Temperature is owing to the warm Va- 
pours afforded chiefly by the Sea, which, by the preceding Note,. 
mutt neceflarily be warm, as they are Wapours, on Water inflated 
by Heat. _ 
The Caufe of this Heat I take to be partly that of the 
up, and. partly et che That it is not wholly that a 
; he 
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Heats (a) of the Torrid Zone, and to refrefh the 
Earth with fertile Showers ; yea, in fome Meafure 
to minifter frefh Waters to the Fountains and Rivers. 
Nay, fo abundant is this great Blefling, which the 
moft indulgent Creator hath afforded us by Means 
of this Diftribution of the Waters I am fpeaking of, 
that there is more than a fcanty, bare Provifion, or 
mere fuficiency; evena Plenty, a Surplufage of this 
ufeful Creature of God, (the frefh Waters) afforded 
to the World ; and they fo well ordered, as not te 
drown the Nations of the Earth, nor to ftagnate, 
ftink, and poifon, or annoy them ; but to be gently 
carried through convenient Channels back again 
. z to 
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the Sun, is manifeft from Vapours, being as much, or more copioufly 
raifed, when the Sun-beams are weakeft, as when ftrongeft, there 
being greater Rains and. Winds at the. one Time than the other. 
And that these is fuch a Thing as Subterraneous Heat, (whether 
Central, or from the meeting of Mineral Juices; or fuch as is 
€ongenial or Connatural to our Globe, I have not Time to en- 
quire ; but I fay, that fuch a Thing is,) is-evident not only from 
the Hot-Baths, many fiery Eruptions and Explofions, &c. but al- 
fo from the ordinary Warmth of Cellars and Places under Ground, 
which are not barely comparatively warm, but of fufficient Heat 
to raife Vapours alfo: As is manifeft from the fmoking of peren- 
nial F.untains in frofly Weather, and Water drawn out of Pumps 
and open Wells at fuch a Time. Yea, even Animals themfelves 
are fenfible of it, as particularly Moles, who dig before a Thaw, 
and againft fome other Alterations of the Weather ; excited, no 
doubt, thereunto by the fame warm Vapours arifing ia the Earth, 
which animate them, as well as produce the fucceeding Changes 
ef the Weather. Lf 
(a) Befides the Trade.Winds, which ferve to mitigate the exe 
eeffive Heats in the Torrid Zone, the Clouds are a good Screen a-. 
gainft the fcerching Sun-beams, efpecially when the Sun paffeth 
their Zenith ; at which Time is their Winter, or cooleft Seafon, 
by reafon they have then moft Clouds and Rain. For which Ser- 
vice, that which Varene takes Notice of, is a great Providence of 
God, viz. Plerague loca Zone Toride vicinum habent mare, ut Ine 
dia, Infule Indice, Lingua Africe, Guinea, Brafilia, Peruviay 
Mexicana, Hifpania: Pauca loca Zone Torrida funt Mediterranea, 

Yasenii, Geogr. 1, 2. ¢, 26. Prop. 10. Sect. 7. ‘ 
(2) That 
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to their grand Fountain (a) the Sea ; and many of 
them through fuch large Traéts of Land, and to fuch 


prodigious Diftances, that it is a great phy the 
be .  Foun- 


a 


(2) That Springs have their Origin from the Sea, and not from 
Rains and Vapours, among many other ftrong Reafons, I cone 
clude from the Perennity of divers Springs, which always afford 
the fame Quantity of Water. Of this Sort there are many to be 
found every where. But I fhall, for an Inftance, fingle out one 
>in the Parith of Upminfter, where I live, as being very proper for 
my Purpofe, and one that I have had better Opportunities of mak- 
ing Remarks upon above twenty Years. This in the greateft 
Droughts is little, if at all, diminifhed, that I could perceive by 
my Eye, although the Ponds all over the Country, and an adjoin= 
ing Brook have been dry for many Months together 3.as particu- 
Jarly in the dry Summer Months of the Year 1705. Andinthe , 
wetteft Seafons, fuch as the Summer and other Months were, pre 
ceding the violent Storm in November 1703, (Vide Philof. Tranf. 
N° 289.) I fay, in fuch- wet Seafons,. I: have not obferved any 
Increment of its Stream, excepting only for violent Rains falling. 
therein, or running down from the higher Land inte it; which 
difcoloureth the Waters oftentimes, and makes an Increafe of only 
a Day’s, or fometimes but a few Hours Continuance. But now, 
if this Spring had its Origin from Rain and Vapours, there would 
be an Increafe and Decreafe of the one, as there fhould happen to 
be of the other: As a€tually it is in fuch temporary Springs as 
. have undoubtedly. their Source from Rain and Vapours. 

But befides this, another confiderable'Fhing in this Upmrnffer 
Spring (and Thoufands of others) is, that it breaks out of fo in 
confiderable an Hillock, or Eminence of Ground, that can have 
- mo more Influence in the Condenfation of the Wapours, or ftop= 
ping the Clouds, (which the Maintainers of this Hypothefis fup- 
pofe) than the lower Lands about it have.. By fome critical Ob 
fervations I made with avery nice portable Barometer, I found 
that my Houfe flands between 80 and go Feet higher than the 
Low-Water Mark in the River of ‘Thames, neareft me ; and that 
Part of the River being fcarce thirty Miles from the Sea, I guefs, 
(and am more confirmed from fome later Experiments I made 
nearer the Sea) that we cannot be much above roo Feet above 
_ the Sea. The Spring I judge nearly level with, or but little higher 
than where my Houfe ftands ; and the Lands from whence it im= 
mediately iffues, IF guefs about 35 or 20 Feet higher than the 
~ Spring 5 and the Lands above that, of no very remarkable Height. . 
And 
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Fountains fhould be high enough (a), or the Seas 
low enough, ever to afford fo long a Conveyance. 
_ Witnefs the Danube (6) and Wolga of Europe, the 
‘ Nile, 
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And indeed, by aétual Meafure, one of the higheft Hills I have 
met with in Effex, is but 363 Feet highs (Vide Phil. Tranf. 
No. 313. p.16.) and I guefs by fome very late Experiments I 
made, neither that, nor any other Land in Effex, to be above 
400 Feet above the Sea, Now, what is fo inconfiderable a Rife 
of Land to a perennial Condenfation. of Vapours, fit to maintain 
even fo inconfiderable a Fountain, as what I have mentioned is ? 
Or indeed the High-lands of the whole large County of Efex, 
‘to the maintaining of all its Fountains and Rivulets ? 
But I fhall no farther profecuté this Argument, but refer to the 
- Jate learned, curious and induftrious Dr. Plot’s Tentamen Phil, de 
Orig. Font. in which he hath fully difcuffed this Matter. 
As to the Manner how the Waters are raifed up into the Moune-, 
tains and higher Lands, an eafy’and natural Reprefentation may be 


made of it, by putting 4 little Heap of Sand, Athes, or a little - 


“Loaf of Bread, @c. ina Bafon of Water ; where the Sand will 
reprefent the dry Land, or an Ifland, and the Bafon of Water 
the Sea about it. And as the Water in the Bafon rifeth to, or 
near the Top of the Heap in it, fo doth the Waters of the Sea,, 
Lakes, &c. rife in the Hills. Which Cafe I take to be the 
fame with the Afcent of Liquids in Capillary Tubes, or between 

“contiguous Planes, or in a Tube filled with Athes: Of which the 

induftrious and complete Artificer in Air-Pumps, Mr. Hawhksbee,, 

hath given us fome, not contemptible Experiments, in his Phy/. 

Mech. Exp. p. 149. si? 

Among the many Caufes affigned for this Afcent of Liquors, 
there are two that bid the faireft for it, wiz. the Preffure of the 

Atmofpbere, and the Newtonian Attraétion. T. hat it is not the 


«former, appears from the Experiments fuceeeding, as well, or 


better in Vacuo, than in the open Air, the Afcent being rather 
fevifter in Vacuo, This then being not the Caufe, I thall fup- 
pofe the other is 5 but for the Proof thereof I thall refer to fome 
of our late Englifo Authors, efpecially fome very late Experiments 
made before our moft famous Royal Society, which will be fo well 
improved by fome of that illuftrious Body, as to go near to put the 
Matter out of doubt. ‘3 

(a) See Book III, Chap. 4. 

(6) The Danube, ina fober Account, performs a Courfe of above 
1500 Miles, (i. c. ina ftrait Line) from its Rife te its Fall. Bo- 
bun’s Geogr. Dict, 3 

(a) Tragéus 
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Nile (a), and the Niger (b) of Africk, the Ganges(c)s 
and Euphrates of Afia, and the Amazons River (a), 
and Rio de la Plata of America, and many others 
which might be named 5 fome of which are faid to 
run above 5000 Miles, and fome no lefs than 
6000 from their Fountains to the Sea. And in- 
deed fuch prodigious Conveyances of the Waters 
make it manifeft, that no accidental Currents and 
Alterations of the Waters themfelves, no Art or 
Power of Man, nothing lefs than the Fiat of the 
_ Almighty, could ever have made,. or found, fo 
Jong and commodious Declivities, and Channels 
“for the Paflage of the Waters. 
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CHAP. VI 


The great Variety and Quantity of all Things 
- upon, and in the Terraqueous Globe, provided 
for the Ujes of the World. | 


HE laft Remark I fhall make about the Ter- 
‘aqueous Globe in general is, the great Va~ 
riety of Kinds, or Tribes, as well as prodigious 
“Number of Individuals of each various Tribe, there 
8 \ is 
~ (a) Traétus {c. Longituds [Nili] ef milliarium circiter 630 Germ, 
| five Ital. 2520, pro guibus ponere licet 3000 propter curvaturase 
Varen. Geogr. |. r. ¢. 16. ps 27+. 

(6) Varene reckons the Courfe of the Niger, ata middle Com 
putation, 600 German Miles, that is 2400 Italian, - 

(c) That of the Ganges he computes at 300 German Miles. But 
sf we add the Curvatures to thefe Rivers, their Channels are of a 
prodigious Length. Ly / 

(d) Oritur flumen (quod plerumque Amazonum, Ge.) baud pro- 
cul Quito in montibus--- --Cim per leucas Hifpanicas 1356. curfum 
ab occidente in orientem continuarit, oftio. 84 leucas lata---- in Oce= 

_ anum precipitatur. Chr, D’Acugna Relatio de flumine Amaz. in 
‘ Aa. Erud, Aug. 1683. c, P 
(a) Non 


— 
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is of all Creatures (a). There are fo. many Beafts, 
fo many Birds, fo many Infedts, fo many Reptiles, 
fo many Trees, fo many Plants upon the Land.; 
fo many Fifhes, Sea-Plants, and other Creatures jn 
the Waters ;' fo many Minerals, Metals, and Fof= 
files in the Subterraneous Regions ; fo many Species 
of thefe Genera, fo many Individuals of thofe Spe- 
cies, that there is nothing wanting to the Ufe of 
. Man, or any other Creature of this lower World. 
_If every Age doth change its Food, its way of 
Cloathing, its way of Building ; if every Age (}) 
_ hath its Variety of Difeafes; nay, if Man, or any 
other Animal, was minded to change thefe Things 
every Day, ftill the Creation would not be ex- 
haufted, ftill nothing would be wanting for Food, 
nothing for Phyfick, nothing for Building and Ha - 
bitation, nothing for Cleanlinefs and Refrefhment, 
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(2) Non dat Deus beneficia ? Unde ergd ita quae poffides ? ----~ 
Unde bac innumerabilia, oculos, aures & animum mulcentia ? Unde 
tlla lucuriam quogue inftruens copia ? Neque enim neceffitatibus tan= 
tummodo nofiris provifum eff : ufgue in delicias amamur. Tot are 
 bifta, non uno modo frugifera, tor berba falutares, tot varietates 
siborum, per totum annum digefa, ut inerti quogue fortuita terrae 
alimenta preberent, fam animalia cmnis generis, alia in ficco, &c. 
weeee ut omnis rerum nature pars tributum aliquod nobis conferred. 
Senec. de Benef. I, 4. c. 5. ubi plura vide, : 

Hic, ubi habitamus, non intermittit fuo tempore Calum nitefcere, 
arbores frondefcere----tum multitudinem pecudum partim ad vefcen- 

’ dum, partim ad cultus agrorum, partim ad vebendum,. partim ad 
corpora wveftienda ; bominemgue ipfum quafi contemplatorem celi ac 
—deorum, ipforumgue cultorem,---- Hec igitur, & alia innumerabilia 
cin cernimus, poffumufne dubitare, guin bis prefit aliquis vel Ef- — 
» fefor, fi bac nata funt, ut Platoni videtur ; vel fi femper fuerint, 
ut Ariftoteli placet, Moderator tanti operis & muneris 2. Cic. Tufe. 
Quaeft. J. 1. 0. 28, 29. Stee, Srey ee 

(6) Sunt & gentium differentia non mediocrese--- quae contemplatto 
aufert rurfus nos ad ipforum aximalium naturas, ingemitafque iis vel 
~“eertiores morborum omntum medicinas. ‘Enim verd.rerum omnium Pa- 
* vens, nullum animal ad hoe tantum ut pafceretur, aut alia fatiaret, 
nafei woluit: artefgue falutares tis inferuerit, Plin, Nat. Hift, 1. 27. 
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yea, even for Recreation and Pleafure. But the 
Munificence of the Creator is fuch, that there is 
abundantly enough to fupply the Wants, the Con- 
veniencies, yea, almoft the Extravagancies of all 
/the Creatures, in all Places, all Ages, and upon 
all Occafions. | 

And this may ferveto anfwer an Objection againft 
the Excellency of, and Wifdom fhewed in, the 
Creation ; namely, What need of fo many Crea- 
tures (2)? Particularly of fo many Infects, fo many 
Plants, and fo many other Things? And efpecial- 
ly of fome of them, that are fo far from being ufe- 
ful, that they are very noxious ; fome by their Fe- 

rity, and others by their poifonous Nature, ec. 

To which I might anfwer, That in greater Va- 
riety, the greater Art is feen ; that the frerce, poi- 
fonous, and noxious Creatures ferve as Rods and 
Scourges to chaftife us (6), as Means to excite our 

. eee Wifdom, 
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. (a) This was no very eafy Queftion to be anfwered by fuch as 
held, That a/7 Things were made fer Man ; as moft of the Ancients 
did; as Ariffotle, Seneca, Cicero, and Pliny, (to name only fome 
ef the Chief), And €icero cites it as the celebrated Chry/ippus’s 
Opinion, Praclaré enim Chryfippus, Cetera nata effe Hominum 
€ausé, & Deorum. De fin. bon. & ma). 1.3. And in his De 
Nat. Deor. 1. 2. fin. he ferioufly proves the World itfelf to have - 
been made for the Gods and Man, and all Things in the World to © 
have been made and contrived for the Benefit of Man, (parata & 
inventa ad frufum Hominum, are his Words). So Pliny, in his 
Preface to his 7th Book, faith, Nature made all Things for 
Man ; but then he makes'a Doubt, Whether fhe fhewed herfelf a 
more indulgent Parent, or cruel Step-Mother, as in Bosk IV. 
Chap. 12. Note 2. But fince the Works of God have been more 
- difcovered, and the Limits of the Univerfe have been found to be 
of infinitely greater Extent than the Ancients fuppofed them ; this 
narrow Opinion hath been exploded. And the Anfwer will be 
found eafy to thefe Queftions, Why fo many ufelefs Creatures ? In 
the Heavens, Why fo many fix’d Stars, and the greateft Part of 
them fcarce vifible ? Why fuch Syftems of Planets, as in Fupiter, 
Saturn, &c. (See my Aftro-Theology.) Inthe Earth and Waters, 
Why fo many Creatures of no Ufe to Man? 
(4) Nec minis clara exiti{t documenta funt etiam ex contemnendis. 
auimalibus. I, Varro author eff & cuniculis fuffofam in Hifpania 
as opidunt,y 


— 
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Wifdom, Care, andInduftry, with more to the fame 
purpofe. But thefe Things have been fully urged 
by others; and it is fufficient to fay, that this 

- great 
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opidum, 2 talpis in Theffalid: ab ranis civitatem in Gallid pulfam, 
ab locuftis in Africa : ex Gyaro, Cycladum infuld, incolas @ muribus 
fugatos: In Italia Amyclas & ferpentibus deletas. Citra Cynamolros 
“Ethiopas late deferta regio eft, & fcorpionibus & folpugis gente fub- 
latd: & a fcolopendris abaéios Irertenfes, autor eff Theopbrafus. 
Plin. Nat. Hift. 1.8. c.29. 

To thefe Inftances may be added, the Plague they fometimes 
fuffer from a kind of Mice (they call Leming, Leminger, Lem 
mus, &¢c.) in Noraay, which eat up every green Thing, They 
come in fuch prodigious Numbers, that they fancy them to fall 
from the Clouds 5 but O/. Magnus rather thinks they come from 
fome of the Iflands, Hif. 7.8. ¢.2. If the Reader hath a mird | 
to fee a large Account of them, with a Difpute about their Gene- 
ration, a handfome Cut of them, with the Prayers, and an Exor- — 
eifm againft them ufed in the Church of Rome, I fhall refer hiny _ 
(it being too tedious to recite in thefe Notes) to Mufeum Wor- — 
midn, \, 3. ©. 23. | ‘ 

Quare patimur multa mala a creaturaé quam fecit Deus, nifi quia . 
offerdimus Deum? ---- De poend tud peccatum tuum accufa, non ju- 
dicem, Nam propter Superbiam inftituit Deus creaturam iffam mini- 
mam © aljeGiffimam ut ipfa nos torqueret, ut cim fuperbus fuerit 
bomo, & fe jataverit adverfus Deum,----citm fe erexerit, Pulici- 
bus fubdatur. Quid eft, guid te inflas bumand fuperbia ? --- Pulici- 
bus refiffe ut dormias. Cognofce gut fis. Nam propter fuperbiam 
nofiram domandam-=--creata illa qua molefta funt : populum Pharao- 
mis fuperbum potuit Deus domare de urfis, de, Gc. Mufeas & 
Ranas illis immifit, ut rebus viliffimis fuperbia domaretur. Omnia 
ergo per tpfum----fa&a funt ; & fine ipfo fac&ium eff nibil, Auguft. 
Tract. 1, in S. Johan. , 

But altho’ the infinitely wife Creator hath put it in the Power 
of fuch vile Animals to chaftife us, yet hath he fhewed no lefs 
Wifdom and Kindnefs in ordering many, if not moft of them fo, 
as that it fhall be in the Power of Man, and other Creatures, to. 
obviate or efcape their Evils. For, befides the noble Antidotes 
afforded by Minerals, Vegetables, Ge. many, if not moft of our 
Exropean venomous Animals carry their. Cure, as well as Poifon, 
in their own Bodies. The Oil, and, I doubt not, the Body of 
Scorpions too, is a certain Remedy -againft its Stroke. <A Bee, 
Wafp, or Hornet, crufhéd and rubbed, and bound upon the Place, — 
I have always found to bea certain Cure for the Sting of thofe - 
Creatures. And I queftion not, but the Fiefh, efpecially the 
Head, of Vipers, would be found a Remedy for their Bites, . 
GSMS, | “Ou 
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reat Variety is a moft wife Provifion for all the 
Ufes of the World in all Ages, and all Places. Some 
for Food, fome for Phyfick(a), fome for Habitation, 
fome for Utenfils, fome for Pools and Inftruments of 
Work, andfome for Recreation and Pleafure, either 
to Man, or to fome of the inferior Creatures them- 
felves ; even for which inferior Creatures the liberal 
Creator hath provided all Things neceflary, or any 
ways conducing to their happy, comfortable living 
in this World, as well as for Man. 
And it is manifet, that all the Creatures of God, 


Beafts, Birds, Infedts, Plants, and every other Genus, 


have, 


NA EE eT eae Car i aR 6 eS Ea 


Our Viper-Catchers bave a Remedy, in whieh they place fo great 
Confidence, as to be no more afraid of the Bite [of a Viper} than of 
a common PunGure, immediately curing. themfelves by the Applica- 
tion of their Specifick. This though they keep.a great Secret, I have, 
upon firiGe Engutry, found to be no ether than Axungia Viperina, 
prefently rubbed into the Wound. This Remedy the learned Doctor 
tried himfelf with good Succefs, ina young Dog that was bitten 
in the Nofe. Vide Mead of Poifons, p. 29. 

And as -to the Means to efcape the Mifchief of fuch noxious 


Animals, befides what may be effected by the Care, Induftry, and 


Sagacity of Man ; fome of them.are fo contrived and made, as to 


give Warning or Time to-Creatures in Danger from them. Thus, 
- for Inftance, the Rattle-Snake, the inoft poifonous of any Serpent, 


who darts its poifonous Vapours to fome Diftance, and in all Pro- 


“ bability was the Ba/ilik of the Ancients, faid to ki with its 


Eyes: This involuntarily gives Warning by the Rattle in its 


Tail. So the Shark, the moft rapacious Animal of the Waters, 


is forced to turn himfelf on his Back, (and thereby gives an Op- 


_portunity of Efcape) before he can catch his Prey. 


. (a) Hae fola Nature, placuerat effe remedia parata vulgo, invent 


_facilia, ac fine impendio, ex quibus vivimus.  Poftea fraudes bomi- 


“num @& ingeniorum capture officinas invenire iftas, in quibus [ua cut- 


gue bomini venalis promittitur vita, Statim compofitiones & miftura 
_anexplicabiles decantantur. Arabia atque India in medio eftimantur, 


ulcerique parvo medicina 2 Rubro mari imputantur, cum remedia vera 
gquotidie pauperrimus guifque ceenet. Plin. 1. 24u5Cy 39 
Non {ponte fud ex tellure germinant Herbe, que contra gquofcungue 


morbos accommoda funt ; fed ee voluntate Opificis, ad nofiram utilie 


tatem produ@e@ funt. Baul. Afcet. Tom. 2. 
. Confult here Book X. Note (a), (b), Page 421. (a) 422. 


(2) Among. 


/ - 
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have, or may have, their feveral Ufes even among 
Men. For although in one Place many Things may 
lie negledted, and out of Ufe, yet in other Places 
they may be of great Ufe. So what hath feemed 
ufelefs in one Age, hath been received in another ; 
as all the new Difcoveries in Phyfick, and all the 
Alterations in Diet do fufficiently witnefs. Many 
Things alfo there are which in one Form may be 
pernicious to Man; but in another of creat Ufe. 
‘There are many Plants (2), many Animals, many 
Minerals, which in one Form deftroy, in another. 
heal. The Cafada Plant unprepared poifoneth, | 
| | but 


— 


—. 
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(a) Among poifonous Vegetables, none more famous of Old than _ 
‘Hemlock, accounted at this Day alfo very dangerous to Man, of ~ 
which there are fome difmal Examples in our Pby/, Tranf. Wep- 
Sfer, &e. But yet this’ Plant is Food for Goats, and its Seeds to — 
Buftards ; and, as Galen faith, to Starlings alfo. Neither is this 
‘fo pernicious a Plant,’ only Food, but alfo Phyfick to fome Ani- — 
mals. An Horfe troubled with the Farcy, and could not be cured 
“with the moft famous Remedies, cured himfelf of it in a fhort 
Time, by eating Hemlock, of which he eat greedily. Vide Phil, 
‘Tranf. No. 231. And a Woman which was cured of the Plague, 
but wanted Sleep, did with very good Effett eat Hemlock for fome — 
‘Time 5 till falling ill again of a Fever, and having left off the Ufe 
nf this Remedy, be [Nic. F ontanus | endeavoured to procure ber 
Reft by repeated Dofes of Opium, which had no Operation, till tbe 
Help of Cicuta was again called in with defired Succefs, Mead of ; 
Poif. p. 144, hile . 1g 
"And net only Hemlock, but many other, if not. moft Plants ac- 
“Counted poifonous, may have their great Ufe in Medicine: Of 
which take the Opinion of an able Judge, my ingenious and learn- | 
ed Friend Dr. Tancred Robinfon, in a Letter I have of his to the 
late great Mr, Ray, of Nov. 7, 1664. viz. According to my Pro- 
mife, I bere fend you a few Obfervations concerning fome Plants fel- 
‘dom whe in Medicine, being efteemed potfonous, which if truly core 
retted, or exaé&ly dofed, may perbaps prove the moft powerful and 
effectual Medicines yet known. Having then given an Account of 
‘fome of their Correétives, he gives thefe following Examples, wiz, 
1. The Hellebores incorporated with a Sapo, or Alkaly-Salts alone, 
are fuccefsful Remedies in Epilepfies, Vertigos, Palfies, Lethargies, 
and Mantas. Dof. aD j. to P §. 2. The Radic. Affari, Cicute, 
and the Napellus, in Agues an perodical Pains, Dof. Yj. to 3. 
3. The Hyofeyamus in Hemorrhagies, violent Heats and Perturbation 
of the Blood, and alfo. in all great Inflammations, Dof. Yj. to 38 ‘ 

}: ; 4, The 
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but prepared, is the very Bread of the We/?-/n- 
dies (a). Vipers and Scorpions, and many Mine- 
rals, as deftructive as they are to Man, yet afford 
him fome of his beft Medicines. 

Or if there be many Things of little, immediate, 
Ufe to Man, in this, or any other Age; yet to 
other Creatures they may afford Food or Phyfick, 
or be of fome neceflary Ufe. How many Trees 
and Plants, nay, even the very Carcafes of Ani- 
mals, yea, the very Duft of the Earth (4), and the 
mott refufe, contemptible Things to be met with; 
I fay, how many fuch Things are either Food, or 
_ probably Medicine to many Creatures ; afford them 

Retreat, are Places of Habitation, or Matrixes for 
their Generation, as fhall be fhewed in proper Place? 
The prodigious Swarms of Infeéts in the Air, and 
‘in the Waters, (many of which may be perhaps at 
prefent of no great Ufe to Man) yet are Food to 
B'rds, Fithes, Reptiles, Infects themfelves, and other 
Creatures(c), for whofe happy and comfortableSub-_ 
fiftence, I have faid the bountiful Creator hath libe- 
rally. provided, as well as for that of Man. 


4. The Semen Stramonia isa-very good Anodyne, ufeful in Vigilias, 
Rheumatifms, Hyferick Cafes, in all the Orgafms of the Blood or Spi- 
rits, and wherever there is an Indication for a Paregorick. Dof. 
%j.t03 %. 5. Elaterium thus corretted, may be given from gr. x. 
toxv. in Hydropical Cafes, without any fenfible Evacuation or Di- 
fturbance. So may the Soldanella and Gratiola in greater Dofes, 
6. Opium correfted as afore-mentioned, lofes its Narcotick Faculty, 
and may be given very fafely in great Dofes, and proves more than 
nfually prevalent in Convifive Cafes, Fluxes, Catarrks, and all 
- painful Paroxyfms, &c, _ . 

(a) It is of the moft general Ufe of any Provifion all over the Weft 
Indies, efpecially in the hotter Parts, and is ufed to viGtual Ships. 
Dr. Sloan’s Nat. Hift. of Famaica, Vol. 1. Ch. 5. Seét. 12. 

(6) I have thewn in the Phrlof. Tranf. that the Pediculus fatidt- 
eus, Mortifaga, Pulfatorius, or Death- Watch there defcribed, feed- 
eth upon Duft ; but that this Duft they eat, is powdered Bread, 
Fruits, or fuch like Duft, not powdered Earth ; as is manifeft 
from their great Diligence and Curiofity in hunting among the 
Duft. See more in Philof. Tranf, No. 291. 


(c) See Book IV, Chap. 11. 
® BOOK 
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Of the Terragqueous Globe in Particular, 


more efpecially the Earth, 
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AVIN G thus taken a General Profpe& 
of our Terraqueous Globe, I fhallin this | 


Book come to its Particulars. But here 

we have fuch an immenfe Variety pre- 
fenting itfelf to our Senfes, and fuch amazing 
Strokes of Power and Wifdom, that it is impofii- 
ble not to be at a Stand, and very difficult to know 
where to begin, how to proceed, or where to end. 
But we muft however attempt. 


And for the more clear and regular Proceeding. 


on this copious Subject, I fhall diftribute the Globe 
into its own grand conftituent Parts. : 
I. The Zarth and its Appurtenances. 
“Il. The Waters and Theirs. 
The firft of thefe only, is what at prefent I thall 
be able to take into this Survey. — 
And in Surveying the Earth, I intend, 
/x. To confider its conftituent Parts, or Things 
peculiar to itfelf. 


2. The Inhabitants thereof, or the feyeral Kinds ; 


of Creatures that have their Habitation, Growth, 
or Subfiftence thereon. . 
1. As to the Earth itfelf, the moft remarkable 
Things that prefent themfelves to our View, acy 
fs I. its 
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‘Cuap. I. OF the Sotie. | or O8 
1. Its various Moulds and Soils. . 
2. Its feveral Strata, or Beds. 
_ 3. Its very Subterraneous Paffages,Grottos and 
Caverns. 
. 4. Its Mountains and Vallies. 
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GHA.P.’? 
Of the Soils and- Moulds in the Earth. 


H E various Soils and Moulds are an admira- 

ble and manifeft Contrivance of the All-wife 

Creator, in making this Previfion for the various 
Vegetables (a), and divers other Ufes of the Crea- 
tures. For, as fome Trees, fome Plants, fome 
Grains dwindle and die in a difagreeable Soil, but 
thrive and flourifh in others; fo the All-wife Cre~- 


ator hath amply provided for every Kind a proper 
Bed. | | 


If 


(a) It is not to be doubted, that although-Vegetables delight 
. in peculiar Soils, yet they owe not their Life and Growth to 
the Earth itfelf, but to fome agreeableadimices or Salts, Ge. refid- 
ing in the Earth. Of this the great Mr. Boy/e hath given us 
fome good Experiments. He ordered his Gardener to dig up, and 
dry inan Oven, fome Earth fit for the Purpofe, to weigh it, and 
to fet therein fome Sguafh Sceds, (a Kind of Indian Pompion.) 
The Seeds when fown were watered with Rain or Spring- Water 
only. But although a Plant was produced in one Experiment of 
near 3 {6. and in another of above 14 ]b. yet the Earth when 
dried, and weighed again, was fcarce diminifhed at all in its 
Weight. . 
Another Experiment he alledges is of He/mont’s, who dried 
2c0 ib. of Earth, and therein planted a Willow weighing ¢ [b. 
which he watered with Rain, er diftilled Water: And to fecure 
it from any other Earth getting in, he covered it with a perforated 
Tin-Cover, After five Years, weighing the Tree with all the 
Leaves it had born in that Time, he found it to weigh 169 [b. 
“4 a but the Earth to be diminifhed only about 2 Z in its 
Weight. Vide Boyle’s Scept, Chym, Partz, Pag. 114. 
; (a) Tés 


# 
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If fome delight in a warm, fome in a cold Soil ; 
fome in a lax or fandy, fome a heavy or clayey Soil ; 
fome in a Mixture of both, fome in this, and that, 
and the other Mould, fome in moift, fome in dry 
Places (a); ftill we find Provifion enough for all 
thefe Purpofes : Every Country abounding with its 
proper Trees and Plants (4), and every Vegetable 
flourifhing and gay, fomewhere or other about the 
Globe, and abundantly anfwering the Almighty 
Command of the Creator, when the Earth and 
Waters were ordered to their peculiar Place, Gen. 
i, 11. And God faid, Let the Earth bring forth 
Grafs, the Herb yielding Seed, and the Tree yield- 
ing Fruit after his Kind. All which we aétually 
fee is fo. 

To this Convenience which the various Soils that 
coat the Earth are of to the Vegetables, we may 
add their great Ufe and Benefit to divers Animals, 
to many Kinds of Quadrupeds, Fowls, Infe&ts, and 
Reptiles, who make in the Earth their Places of Ree 
pofe and Reft; their Retreat in Winter, their Se- 
curity from their Enemies, and their Nefts to ae 

7 their 


(a)Tes dé romes Curei Tis dumstes, 8 povey Tah wEpF]d— 
Tov SevSpav, &e. Te psy yelp quai Enpws, tah JY avid pes, 
Ta Se xeysepwes, Th NG Tposhrss, TA Se Tarwulss, nal 
Oras, Te puev cpewves Ta de crxcd\cus.—_Zurel yap Ta cpg 

ope ured rin xpdow, ere JY cicbevit, nel ioxupd, xed Berm 

pele, Ketd errsmonasoppiCce, noth YeTus BAAN dYeLgcpad, Kate 
(Te pepn—Tldvra yelp Tadre, tre SY Ta buoie Corel 7 
CLeoloy, Heel Tob civoyratce uni) Tov abTov, OTe H Tis Teeparraryi 
7ns guoews, Theophraft. de Cauf Plant. 1. 2. c. 9. 


(2) Nec vero Terra ferre omnes omnia poffunt. 
Fluminibus, Salices, craffifque paludibus Alni 
Nafcuntur : fleriles faxofis montibus Orni : 
Littora Myrtetis letiffima : denigue apertes 
Bacchus amat colles: Aquilonem & frigora Taxi 
Afpice & extremis domitum cultoribus orbem , 
oafque domos Arabum, pittofgue Gelonos 3 
Divife arboribus patria, &C. Vir, Georg. I. 2. 
(a) Altho® 
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their Young ; fome delighting in a lax and pervi- 
ous Mould, admitting them an eafy Paflage ; and o- 
thers delighting in a firmer and more folid Earth, 
_ that will better fecure them againft Injuries from 
without. : 


TEAS EON OR MEA SN I Re Bee AE WE HK Me ee 
: Cel ALF, ab 
Of the various Strata, or Beds, obfervable in 
the Earth, £ 


H FE. various Strata, or Beds, although but 


little different from the laft, yet will deferve 
a diftinét Confideration. : 


_ By the Strata, or Beds, I mean thofe Layers of. 
_ Minerals (a), Metals (4), Earth and Stone (c), ly- 


ing - 
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(4) Although Minerals, Metals and Stones lie in Beds, and have 

done fo ever fince Noab’s Flcod, if not from the Creation 3 yetuit 

is greatly probable, that they have Power of growing in their re- 
fpective Beds ; That as the Beds are robbed and emptied by Miners, 
fo after a while they recruit again, Thus Vitriol, Mr. Boyle~ 
thinks, will grow by the Help of the Air. So Alum doth the 
fame. We are affured (he faith) by the experienc’d Agricola, That 
the Earth, or Ore of Alum, being rebbed of its Salt, wll in tra@ 
of Time recover it, by being expofed to the Air. Boyi, Sufpic. about 
fome hid. Qual. in the Air, p. 18. 

(4) As to the Growth of Afetals, there is great Reafon to fue 
f{peé that alfo, from what Mr. Boyle hath alledged in his Obferva- 
tions about the Growth of Metals ; and in his Scept. Chym, Part 6. 
p- 362. Compare alfo Hakewill’s Apol, p. POF 4 pti 

And particularly, as to the Growth of Irom, to the Inftances he 

Gives from Pliny, Fallopius, Cafalpinus, and others ; we may add, 
what is well known in the Foreft of Deaa in Gloucefter fbire ; That 
the beft Iron, and moft in Quantity, that is found there, is in the 
old Cinders, which they melt over again, ‘This the Author of the 
Additions to Gloucefter fhire, in Cambden’s Brit. of the aft Edition, 

_ fp: 245. attributes to the Remiffnefs of the former Melters, in not 
_ exhaufting the Ore: But in ail Probability, it is rather to be at- 

_ tributed to the new Impregnations of the old Ore, or Cinders, 

_ from the Air, or from fome feminal Principle, or plaftick Quality 
in the Ore itfelf. ‘) ‘ 

{c) As for the Growth of Stone, Mr. Boyle gives two Inftances, ° 
One is that famous Place in France, called Les Caves Gouticres : 


Where 


IS 


® 
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ing under that upper Stratum, or Tegument of the 
Earth laft fpoken of, all of a prodigious Ufe to 
Mankind: Some being of great Ufe for Building ; 
fome ferving for Ornament ; fome furnifhing us 
with commodious Machines, and Tools to prepare 
our Food, and for Veffels and Utenfils, and for Mul- 
tifudes of other Ufes; fome ferving for Firing to 
drefs our Food, and to guard us againft the In- 
fults of Cold and Weather ; fome being of great 
Ufe in Phyfick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dying and 
colouring, and ten thoufand other Conveniencies, 
too many to be particularly fpoken of: Only 


there is one grand Ufe of one of thefe Strata, or 
Beds, 


Where the Water falling from the upper Parts of the Cave to the 
Ground, doth prefently there condenfe into little Stones, of fuch Figure 
as the Drops, falling either feverally, or upon one another, and coam 
gulating prefently into Stones, chance to exhibit, Nid, Scept. Chym. 
« 360. 
. Sich like Caves as thefe I have myfelf met with in England; 
particularly on the very Top of Bredon-Hill in Worcefterfbire near 
the Precipice, facing Perfbore, in or near the old Fortrefs, called 
Bemsbury-Camp ; 1 faw fome Years ago fuch a Cave, which (if 
I mif-remember not) was lined with thofe Sra/aéical-Stones on 
the Top and Sides. On the Top they hung like Icicles great and 
fmall, and many Jay on the Ground. They feemed manifeftly to 
be made by an Exfudation, or Exftillation of fome petrifying 
Juices out of the rocky Earth there. On the Spot, I thought it 
might be from the Rains foaking through, and carrying with it 
Impregnations from the Stone, the Hill being there all rocky. 
Hard by the Cave is one or more vaft Stones, which (if I miftake 
not) are incruftated with this Sparry, Stalactical Subftance, if not 
wholly made of it. But it is fo many Years ago fince I was at the 
Place, and not being able to find my Notes about it, I cannot fay — 
whether the whole Stone is (in all Probability) Spar (as I think it 
is) or whether I found it only cafed over with it, notwithftanding 
I was very nice in examining it then, and have now fome of the 
Fragments by me, confifting, among other fhining Parts, of fome 
tranfparent angular Ones. % 
The other Inftance of Mr. Boyle, is from Linfchoten, who faith, 

that in the Eaf- Indies, when they have cleared the Diamond- 
Mines of all the Diamonds, In a few Years Time they find in the 
fame Place new Diamonds produced, ‘Boyle, ibid. «I . 
; it a) it 
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Beds, that cannot eafily be omitted, and that is, 
thofe fubterraneous Strata of Sand, Gravel, and 
laxer Earth that admit of, and facilitate the Paflage 
of the fweet Waters (a), and may probably be the 
Colanders whereby they are fweetened, and then 
at the fame Time alfo convey’d to all Parts of the 
habitable World, ‘not only through the Temperate 
and Torrid Zones, but even the fartheft Regions 
of the Frozen Poles. i 
That thefe Strata are the principal Paffages of the 
{weet Fountain- Waters, is, I think, not to be 
doubted, confidering that in them the Waters are 
well known to pafs, and in them the Springs are 
found by thofe that feek for them: I fay, the prin- 
cipal Paflages, becaufe there are other fubterrane- 
ous Guts andChannels, Fiffures and Pafiages, thro’ 
which many Times the Waters make their Way. 
Now that which in a particular Manner doth feem 
to me to manifeft a fpecial Providence of God in 
the 


(a) It is not only agreeable to Reafon, but Iam told by Perfons 
converfant in digging of Wells throughout this County of Effex, 
where I live, that the fureft Beds in which they find Water, are 
Gravel, and a coarfe, dark coloured Sand; which Beds feldom 
fail to yield Plenty of {weet Water: But for C/ay, they never find 
. Water therein, if it bea ftrong, ftiff Clay; but if it be lax and 

fandy, fometimes Springs are found in it; yet fo weak, that they 
will fcarcely ferve the Ufes of the fmalleft Family. And fome- 
times they meet with thofe Beds lying next, under a loofe, black 
Mould, (which, by their Defcription, I judged to be a fort of 
oazy, or to have the Refemblance of an ancient, rufhy Ground) 
and in that Cafe the Water is always naught, and ftinks. And 
Jaftly, Another fort of Bed they find in E/2x; in the Clayey 
Lands, particularly that Part called the Rodings, which yields 
Plenty of fweet Water, and that is a Bed of white Earth, as tho” 
made of Chalk and white Sand. ‘This they find, after they have 
dug thro’ forty, or more, Feet of Clay; and it is fo tender and 
moift, that it will not lie upon the Spade, but they are forced 


to throw it into their Bucket with their Hands, or with Bowls 5 


but when it comes up into the Air, it foon becomes an hard white 
Stone. | 
> Thus 
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the repofiting thefe watery Beds is, that they fhould 

be difperfed all the World over, into all Countries, 
and almoft all Traéts of Land: That they fhould 
fo entirely, or for the moft Part, confift of lax, in- 
cohering Earth, and be fo feldom blended with 
other impervious Moulds, or if they are fo, it is 
commonly but accidentally; and that they are in- 
terpofed between the other impervious Beds, and 
fo are as a Prop and Pillar to guard them off, and 
to prevent their finking in and fhutting up the 
_ Paflages of the Waters. 

The Time when thofe Strata were laid, was: 
doubtlefs at the Creation, when God /aid (Gen, 
1. 9.) Let the Waters under the Heavens be gathered 
together unto one Place, and let the dry Land appear ; 
or elfe at the Deluge, if, with fome fagacious Na- 
turalifts, we fuppofe the Globe of Earth to have 
been diffolved by the Flood (a). At that Time 
(whatever it was) when the Terraqueous Globe 
was in a Chaotick State, and the earthly Particles 
fubfided, then thofe feveral Beds were, in all Pro- 
bability, repofited in the Earth, in that commo- 
dious Order in which they now are found; and 
that, as is afferted, according to the Laws (d) of 
Gravity. - Wav AP, 


Tbus much for the Wariety of Beds wherein the Waters are 
found. ‘That itis in thefe Beds only or chiefly the Springs run,. 
is farther manifeft from the forcible Eruption of the Waters 
fometimes out of thofe watery Beds.» Of which fee Chap. 4. 
WVote (a) Page 76. This Eruption fhews, that the Waters come 
. from fome Eminence or other, lying at a Diftance, and being 
clofely pent up within the qwatery Stratum, by the Clayey Strata, 
the Waters with Force mount up, when the Strata above are 
opened. 
fren Vide Dr. Wocdward’s Eflay, Part 2.. Steno’s Prodr. &e. 

(4) Id. ib, p. 28,and.74, But Dr, Leigh, in his Wat. Heflory 
of Lancafbire, {peaking of the Coal-Pits, denies.the Strata to lie 
according to the Laws.of Gravitation, faying, the Strata are a Bed 
of Marle, afterwards Free-Stone, next Iron-Stone, then Coal, or 
Kennel-Mine, then fome other Strata, and-again Coa/, &c. ne 
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Of the Subterraneous Caverns, and the Vulcanos: 


Shall take Notice of the fubterraneous Caverns, 
Grottos and Vulcanos, becaufe they are made 

an Objection (a) againft the prefent eal rene 
| | and — 


\ 
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But upon a ftriter Enquiry into the Matter, finding I had rea- 
fon to fufpeét that few, if any, a¢tually had tried the Experiment, 
I was minded to bring the Thing to the Teft of Experiment my- 
felf; and having an Qpportunity, on April rr. 1712. I caufed 
divers Places to be bored, laying the feveral Strata by themfelves ; 
which afterwards I weighed with all Stri€inefs, firft in Air, then 
in Water, taking Care that no Air-bubbles, &c. might obftruct 
the Accuracy of the Experiment. The Refult was, that in my 
Yard, the Strata were gradually fpecifically heavier and heavier, 
the lower and lower they went; andthe upper, which was Clay, 
was confiderably fpecifically lighter than the lower Stratum; which 
was firft a loofe Sand, then a Gravel. In which: Stratum princi- 
_ pally the Springs run that fupply my Well. r 

But in my Fields, where three Places were bored, (to no great 
Depth) I found below the upper (fuperficial Stratum) a deep Bed 
of Sand only, which was of different Colours and Confiftence, 
- which I weighed as before, together with the Virgin-Mould ; 
but they were all of the fame, or nearly the .fame fpecifick Gra- 
‘vity, both out of the fame Hole, and out of different Holes, 
altho’ the Sand was at laft fo gravelly, that it hinder’d our boring 
any deeper. 

Upon this, fearing left fome Error might be in the former Experi- 
ments, I try’d them over again; and that with the fame Succe‘s, 

After this I made fome Experiments in fome deep Chalk-Pits, 
with the Flints, Chalk, &c. above and below; but the Succefs 
was not fo uniform as before. st 

Acquainting our juftly Renowned Royal Society with thefe Exe 
periments, they ordered their Operator to experiment the Strata 
4 a ee the Succefs whereof may be feen in Philof. Tranf. 

© 3303 : 

(a) Nemo dixerit terram pulchriorem effe quad cavernofa fit, quod * 
~ debifoat in multis logis, quod difrupta caveis @& fpatiis inanibus ; 

. i a 1i/gue 
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and Structure of the Globe. But, if well confi- 
dered, they will be found to be wife Contrivances 
of the Creator, ferving to great Ufes of the Globe, 
and Ends of God’s Government. Befides many fe- 
cret, grand Funétions and Operations of Nature 
in the Bowel of the Earth, that in all Probability 
thefe Things may minifter unto, they are of great 
Ufe to the Countries where they are (2). . To in- 
ftance in the very worft of the hings named, viz. 
the Vulcanos and ignivomous Mountains; although 
they are fome of the moft terrible Shocks of the 
Globe, and dreadful Scourges of the finful Inhabi- 
tants thereof, and may ferve them as Emblems, and 
Prefages of Hell itfelf; yet even thefe have their 
great Ufes too, being as Spiracles or Tunnels (4) to 
the Countries where they are, to vent the Fire 
and Vapours that would make difmal Havock, and 
"oftentimes actually do fo, by dreadful Succuffions 
and Convulfions of the Earth. Nay, if the Hy- 
pothelis of a central Fire and Waters be true, thefe 
Out-lets feem to be of greateft Ufe to the Peace 

and 


iifque nullo ordine difpoftis, nulld forma: mec que alitd contineant 
quam tenebras & fordes ; unde graves & peftiferee exbalationes, terra 
motus, @c. Burnet ubi fupra, c. 7. 

(4) The Zirchnitzer Sea in Carneolay is of great Ufe to the In- 
habitants of that Country, by affording them Fifh, Fowls, Fod- 
der, Seeds, Deer, Swine, and other Beafts, Carriage for their 
Goods, &¢. Vide Phil, Tranf. No1g1, @c. or Lozvtb, Abrig. 
Vol. 2. p. 306. &c. where you have put together in one View, 
what is difperfed in divers of the Tranfa&tions, This Sea or Lake 
proceeds from fome fubterraneous Grotto, -or Lake, as is made 
highly probable by Mr. Valvafor, Ibid. 

The Grotto Podpet(chio may be another Inftance, that the very 
fubterraneous Lakes may be of Ufe, even to the Inhabitants of 
the Surface above: Of which fee Leqwth. ubi paig p. 317. Sture 
mins alfo may be confulted here in his Philof. Ecle&. Exercit. 1x. 
de Terra mot. particularly in Chap. 3. fome of the moft eminent | 
Specus’s are enumerated, and fome of their Ufes. 

(4) Crebri fpecus prepetue) prebent. Preconcebtum enim 
Sfpiritum exbalant : quod in certis notatur oppidis, que minis guatie 
untur, crebris ad eluviem cuniculis cavata, Plin, Hift. Nat.-!. 2. 
c. $2. (4) Wod- 
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and Quiet of the Terraqueous Globe, in venting 
the fubterraneous Heat and Vapours; which, if 
‘pent up, would make dreadful and dangerous 
‘Commotions of the Earth and Waters. 

It may be then accounted as a fpecial Favour of 
the divine Providence, as is obferved by the Au- 
thor before praifed (a), ‘* That there are fcarcely 
_$*-any Countries, that are much annoyed with — 
‘¢ Earthquakes, that have not one of thefe fiery 
** Vents. And thefe (faith he) are conftantly all 
in Flames whenever any Earthquake happens, 
** they difgorging that Fire, which whilft under- 
** neath, was the Caufe of the Difafter. Indeed, 
** (faith he,) were it not for thefe Diverticula, 
whereby it thus gaineth an Exit, it would rage 
in the Bowels of the Earth much more furi- 
oufly, and make greater Havock than now it 
** doth. So that, tho’ thofe Countries, where 
there are fuch Vulcanos, are ufually more or lefs 
** troubled with Harthquakes; yet, were thefe 
Vulcanos wanting, they would be much more 
annoyed with them than now they are; yea, 
** in all Probability to that Degree, as to render 
the Earth, for a vaft Space around them, per- 
**- fectly uninhabitable. In one Word, (faith he) fo 
'_ beneficial are thefe to the Territories where they 
are, that there do not want Inftances of fome 
which have been refcued, and wholly delivered 
‘* from Earthquakes by the breaking forth of anew 
Vulcano there; this continually difcharging that 
Matter; which being till then barricaded up, 
and imprifoned in the Bowels of the Earth, was 
the Occafion of very great and frequent Cala- 

**- mities.”” ‘Thus far that ingenious Author, 
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(a) Woodward's Effay, Par. 3. Confect. 13, 
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Of the Mountains and Valleys. 


‘Tt. E laft Thing I fhall take Notice of relating 
fi tothe Earth, fhall be the Aids and Valleys... 

- 'Thefe the eloquent Theori# ownsto ‘contain fome-' 
“what auguft and ftately in the beholding of them, 
“* that infpireth the Mind with great. ‘Thoughts 

“¢ and Paffions, that we naturally on fuch Occa- 

** fions think of God and his Greatnefs.”? But 

then, at the fame’Time, he faith, ** The Hills 

“* are the greateft Examples of Ruin and Confu- 

‘* “fion; that they have neither Form nor Beauty, 

** nor Shape, nor Order,. any more than the 

** Clouds in the Air; that they confift not of any © 

“*< Proportion of Parts, referable to any Defign, 

*« nor have the leaft Footfteps of Art or Counfel.’’ 

Confequently one grand Part of this lower Crea- 

tion, even the whole prefent Face of our Terra- 


Sn qyeous Globe, according to this ingenious Author, 


“"ys-a Work of mere Chance, a Structure in which 
the Creator did not concern himfelf. 

Part of this Charge I have already briefly an- 
{wered, and my Survey now leads me to fhew, 
that the Mountains are fo far from being a Blunder 
of Chance, a Work without Defign, that they are 
anoble, ufeful, yea, a neceflary Partof ourGlobe(a). . 
; . And 


——— 


(a) Tho’ there are fome that think Mountains to be a Deformity 

20 the Earth, &c. yet if well confidered, they will be found as much 
to conduce to the Beauty and Conveniency of the Univerfe, as any of 
she other Parts, Nature (faith Pliny) purpofely framed them for 
many excellent Ufes; partly to tame the Violence of greater Rivers, 
to fireng then certain Foints within the Veins and Bowels of the Eartb, 
to break the Force of the Sea’s Inundation, and for the Safety of tha 
Earth’s Inhabitants, whether Beafis or Men, That they make much 
Sor the Pretcétion of Beafts, the Pfalmift teftifies, The high Hills 
are 


a 
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And in the firft Place, as to the Bufinefs of Or- 
nament, Beauty, and Pleafure, I may appeal to 


_ all Mens Senfes, whether the grateful Variety of 
‘Hills and Dales, be not more pleafing than the 
Jargeft continued Planes. Let thofe who make it 


their Bufinefs to vifit the Globe, to divert their 


‘Sight with the various Profpedts of the Earth; let. 


thefé, I fay, judge whether the far diftant Parts 
of the Earth would be fo well worth vifiting, if 
the Earth was every where of an even, level, glo- 
bous Surface, or one large Plane of many 1000 
Miles; and not rather, as now it is, whether it 
be not far more pleafing to the Eye, to view from 
the Tops of the Mountains the fubjacent Vales and 


Streams, and the far diftant Hills; and again from . 


the Vales to behold the furrounding Mountains. 


The elegant Strains and lofty Flights, both of the 
antient and modern Poets on thefe Occafions, are 


_ Teftimonies of the Senfe of Mankind on this Con- 


_ Safety, &¢, Bithop Wilkin’s World in the Moon, p. 114 


figuration of the Earth. 


’ 


But be the Cafe as it will as to Beauty, which is 
the leaft valuable Confideration, we fhall find as to 
Convenience, this Configuration of the Earth is far 
the moft commodious on feveral’Accounts. 

x. As it is the moft falubrious, of great Ufe to 
the Prefervation or Reftoration of the Health of 
Man. Some Conftitutions are indeed of fo happy 
a Strength, and fo confirmed an Health, as to be 

: i indiffe- 
are a Refuge for the wild Goats, and the Rocks for the Conies. The 
Kingly Prophet bad likewife learnt the Safety of thofe by bis own Ex- 
perience, when be alfa was fain to make a Mountain bis Refuge 
from the Fury of bis Mafter Saul, who profecuted him in the Wilder- 
nefs. True indeed, fuch Places as thefe keep their Neighbours poor, as 


being moff barren, but yet they preferve them fafe, as being moft frrong 5 
witne/s our Unconquered Wales and Scotland.---- Wherefore a good 


ti 


Author doth rightly call them Nature’s Bulwarks, caf up at God. 


Almighty’s Charges, the Scorns and Curbs of vi€torious Armies 5 
which made the Barbarians in Curtius, fo confident of their own 


E 4 (b) Ray’s 
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indifferent to almoft any Place or Temperature of 
the Air: But then others are fo weakly and feeble, 
as not to be able to bear one, but can live comfort- ~ 
ably in another Place. With fome, the finer and 
more fubtile Air of the Hills doth beft agree, who 
are languifhing and dying in the feculent and groffer 
Air of great Towns, or even the warmer and vapo- - 
rous Air of the Valleys and Waters: But contrary- 
wife others languifh on the Hills, and grow lufty 
and ftrong in the warmer Air of the Valleys. 

- So that this Opportunity of fhifting our Abode 
from the warmer and more vaporous Air of the 
Valleys, to the colder and more fubtile Air of the _ 
Hills, or from the Hills to the Vales, is an admir- 
able Eafement, Refrefhment, and great Benefit to 
the valetudinarian, feeble Part of Mankind, afford- 
ing thofe an eafy and comfortable Life, who would 
otherwife live miferably, languifh, and pine away. 

2. To this falutary Conformation of the Earth, 
we may add another great Convenience of the Hills, 
and that is, in affording commodious Places for Ha- 
bitation: ‘* Serving (as an eminent Author (a) 
wordeth it) ‘* as Skreens to keep off the cold and 
S€ nipping Blafts of the Northerly and Eafterly 
‘© Winds, and reflecting the benign and cherifh- 
“¢ ing Sun-Beams, and fo rendering our Habita- 
© tions both more comfortable and more chearly 
‘© in Winter; and promoting the Growth of 
© Herbs and Fruit-Trees, and the Maturation of 
S© the Fruits in Summer. | 

3. Another Benefit of the Hills is, that they ferve 
for the ProduGtion of great Varieties of Herbs and 
Trees (b). And as there was not a better Judge Re 

: thoie 


wa 


(a) Ray’s Wifdom of God, Sc. p. 251. Diffolution of the World, 


P- 35+ wh 
(6) Theopbrafus having reckoned up the Trees that delight 
moft in the Hills, and others in the Valleys, obferveth, “Avay- 
Th 


me 
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thofe Matters, fo I cannot give a better Account 
of this Convenience, than in the Words of the laft 
cited famous Author, the late moft eminent and 
learned Mr. Ray (a), (who hath fo fully difcuffed 
this Subje& Iam upon, that it is fcarce poflible to 
tread out of his Steps therein.) His Obfervation is, 
‘¢ That the Mountains do efpecially abound with - 
different Species of Vegetables, becaufe of the + 
ereat Diverfity of Soils that are found there, eve- 
ty Vertex, or Eminence almoft, affording new © 
‘¢ Kinds. Now thefe Plants (faith he). ferve partly 
*¢ for the Food and Suftenance of fuch Animals as 
‘© are proper to the Mountains, partly for medici- 
$6 nal Ufes; the chief Phyfick, Herbs.and Roots, 
' © and the beft in their Kinds growing there: It 
being remarkable, that the greateft and moft . 
luxurious Species in moft Genera of Plants are 
natives of the Mountains,” | 
4. Another Convenience which my laft named 
learned Friend obferves (5) is, ‘* That the Moun- 
- © tains ferve for the Harbour, Entertainment, and 
‘6 Maintenance of various Animals, Birds, Beafts 
** and Infeéts, that breed, feed, and frequent 
<‘ there. For, (faith he) the higheft Tops and 
_ © Pikes of the A/pes themfelves are not deftitute of _ 
‘¢ their Inhabitants, the Jbex or Stein-buck, the 
Rupicapra or Chamois, among Quadrupeds ; the 
‘* Lagopus among Birds. And I myfelf (faith he) 
“6 have obferved beautiful Papilios, and Store of © 
‘< other Infects upon the Tops of fome of the ~ 
gilt 49 Sea sis Yo. saul aod) cite gall “¢ Alpine 
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Alpine Mountains. Nay, the higheft Ridges of 
many of thefe Mountains, ferve for the Mainte~ 
nance of Cattle, for the Service of the Inhabi- | 
“* tants of the Valleys. | 

5. Another ‘Thing he obferves is, ‘* That thofe 
long Ridges and Chains of lofty and topping 
“Mountains, which run through whole Conti- 
nents Eaft and Weft (a), ferve to ftop the Eva- 
gation of the Vapours to the North and South 
in hot Countries, condenfing them like Alem- 
bick-Heads into Water, and fo (according to 
his Opinion) by a kind of external Diftillation — 
giving Original to Springs and Rivers; and like- 
wife by amaffing, cooling and conftipating of 
them, turn them into Rain, by thofe Means 
rendering the fervid Regions of the torrid Zone 
“© habitable. | | 
To thefe might be added fome other Ufes and 
Conveniences (6) ; as that the Hills ferve to. the 
Genera-_ 


(4) Many have taken Notice, that fome of the greateft Emi-. 
mencies of the World run generally Eaft and Weft, of which, take 
the late ingenious and learned Dr. Wicbols’s Account, [ Confer. with 
a Theift, Part 2. p. 191.] Togo no farther than our cwa Country, all 
eur great Ridges of Hills in England run Eaft and Wefs fo do the: 
Alps in Italy, andin fome Meafure the Pyrenees ; {> do the Mountains 
of the Moon in Aftick, aud fo do Mount Taurus and Caucafus. This 
{he faith) is a wife Coutrivance to prevent the Vapours, which would 
all run Northwards, and leave no Rains in the MediterraneanCountries. 

(6) That the Generation of many of the Clouds is owing to the 
Hills, appears from the Obfervations of the ingenious and learned °. 
Dr, Fob. Fam, Scheuchzer of Zurich, and Mr. Foach, Frid. Creit- > » 
dovius cited by him, They obferv’d at Sun-rifing, divers Clouds 
detach’d by the Heat of the Sun, from fome of the Tops of the 
Alps, &c. upon all which their Obfervations, the- Couclufion is,- 
Mirati fummam Creatoris fapientiam, qui & id guod paula anténulli , 
nobis ufut offe videbatur, maximis rebus definaverat, adedque ex illo 
tempore dubitare ceepi, num Nubes effent futura, fi ifiufmodi Montes 
&F Petra non darentur, Hypothefi bac flante, elucefceret permayna 
utilitas, imo neceffitas, quam Helviticae Alpes non nobis tantim ac- 
solis fed G vicinis aliis regionibus praftant, difpenfando, quas gignunt 
Wubes, Ventos, Aguas, Scheuch, Iter, Alpin, 2, p.20. 

, (a) Let 
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Generation of Minerals and Metals (a), and that in 
them principally are moft ufeful Foffiles found; 
or if not found and cenerated only in them, yet at 
 Jeaft all thefe fubterraneous Treafures are mott ea- 

fily come at in them: Alfo their Ufe to feveral Na- 
tions of the Earth, in being Boundaries and Bul- 
warks to them. But there is only one Ufe more 
that I fhall infift on ; and that is, a 

6. And laftly, That it is to the Hills that the 
Fountains owe their Rife, and the Rivers their Con- 
veyance. Asit is not proper, fo neither fhall I here 
enter into any Difpute about the Origin of Springs, 
commonly affign’d by curious and learned Philofo- 
phers. But whether their Origin be from condenfed 
Vapours, asfome think (4) ; or from Rains falling, 
as others; or whether they are derived from the Sea 
by way of AttraGtion, Percolation, or Diftillation ; 
or whether all thefe Caufes-concur, or only: fome, 
ftill the Hills are the grand Agent in this prodigious 
Benefit to all the Earth: Thofe vaft Maffes and 
Ridges of Earth ferving as fo many huge Alembicks 
or Cola in this noble Work of Nature. 

But be the Aodus, or the Method Nature takes 
in this great Work as it will, it is fufficient to my 
Purpofe, that the Hills are a grand. Agent in this 
fo noblesand neceflary.a Work : And confequently, 
that thofe.vaft Mafles, and lofty Piles, are not, as_ 
they are charged, fuch rude.and ufelefs Excrefcences 
of our.ill-formed Globe; but the admirable Tools 
of Nature, contrived and ordered. by the. infinite 

iG pup aS be, ATR 
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(a) Let ns take here O/; Mag. Obfervation of his Northern 
Mountains; Montes excelfi funt, ‘fed pro majort parte feriles, & 
aridi; in quibus fere nil aliud pro incolarum commeditate & conferva~ 
tone gignuntur, quam inexbaufta’ pretioforum Metallorum: ubertas, 
gua fatis opulenti, fertilefque funt in omnibus vite neceffariis, Sorfitan 
& fuperfiuis aliunde fi libet conquirendis, unanimigne robore, ac virt- 
bus, ubi vis contra bac nature dona intentata~ fuerit, defendendis, 
Acre enim genus hominum eft; 8c. O\.Mag. Hitt. 1.6. Praef. See 
alfo Sir Robert Sibbald’s Prods. Nat. Hift.Scot.p.47. ; 
(6) See Book 1, Chap. 3. Note (2) Page 25. (a) Mon 
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Creator, to do one of its moft ufeful Works, and 
to difpenfe this great Bleffing to all Parts of the- 
Earth; without which neither Animals could live, 
nor Vegetables fearcely grow, nor perhaps Mine- 
rals, Metals, or Foffiles receive any Increafe. For 
_ Was the Surface of the Earth even and level, and 
the middle Parts of its ands and Continents, not - 
mountainous and high (as now it is) it is moftcer- - 
tain there could be no Defcent for the Rivers, no 
Conveyance for the Waters; but inftead of gliding 
along thofe gentle Declivities which the higher 
Lands now afford them quite down to the Sea, they 
would ftagnate, and perhaps ftink, and alfo drown’ 
large Tracts of Land. 3 ere 
But indeed, without Hills, as there could be no 
Rivers, fo neither could there be any Fountains, or 
Springs about the Earth; becaufe, if we could fup- 
pofe a Land could be well watered (which I think 
not poflible) without the higher Lands, the Waters 
could find no Defcent, no Paflage through any com- 
modious Out-lets, by Virtue of their own Gravity; 
and therefore could not break out into thofe com- 
modious Paflages and Currents, which we every 
where almoft find in, or near the Hills, and feldom, 
or never, in large and fpacious Planes ; and when we 
do find them in them, it is generally at great and 
inconvenient Depths of the Earth ; nay, thofever 
fubterraneous Waters, that are any where met ith 
by digging in thefe Planes, are in all Probability ow- 
. ing to the Hills, either near or far diftant: As among 
other Inftances may be madeout, from the forcibleE- | 
ruption of thefubterraneous Waters in digging Wells, 
in the Lower Auftria, and the Territoriesof AZodena, 
and Bologua.in Italy,mentioned by my fore-named lear- 
- ned FriendMr. Ray (a). Or if there be any fuch Place 
; apy RTI TUBA ed found. 
(a) Monfieur Blundel, related to the Parifian Academy, what 


Device the Inbabitants of she Lower Auftria, (which is encom= 
3 re} sh (ay 4 ~ paffed 
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found throughout the Earth, that is devoid of 
Mountains, and yet well watered, as perhaps 
fome {mall Iflands may; yet in this very Cafe, -— 
_ that whole Mafs of Land is no other than as one | 
Mountain defcending (though unperceivedly) gent- 
ly down from the mid-land Parts to the Sea, as_— 
moft other Lands do ; as is manifeft from the De-. 
fcent of their Rivers, the principal of which in 
-moft Countries have generally their Rife in the 
more lofty mid-land Parts, ate? 

And now confidering what hath been faid con- 
. cerning this laft Ufe of the Hills, there are two or 
three Acts of the Divine Providence obfervable 
therein. One is, that all Countries throughout the 
whole World, fhould enjoy this great Benefit of 
Mountains, placed here and there, at due and pro- 
per Diftances, to afford thefe feveral Nations this 
excellent and moft neceflary Element the Waters. 


For . 


paffed with the Mountains of Stiria) are went to ufe to fill their 
Wells with Water. They dig in the Earth to the Depth of 20 and — 
25 Feet, till they come toan Argilla [clammy Earth] ---- which 
they bore through fo deep, till the Waters break forcibly out 3 which 
Water, it is probable, comes from the neighbouring Mountatns in fub- 
terraneous Channels, -And Caffinus obferved, That in many Places of 
the Territory of Modena and Bologna in Italy, they make themfelves: 
Wells by the like Artifice, 8c, By thefe Means the fame Seig. Caffini 
made a Fountain at the Caftle of Urbin, that caf? up the Water five 
Foot bigh above the Level of the Greund. Ray’s Difc. pag. 404 
ubi plura. ) 
Upon Enquiry of fome skilful Workmen, whofe Bufinefs it is 
to dig Wells, ec. whether they had ever met with the like Cafe, 
as thefe in this Note; they told me they had met with it in Effex, 
_where after they had dug to 5@ Feet Deep, the Man inthe Well. 
obferved the clayey Bottom to fwell and begin to fend out Water, 
and ftamping with his Foot to ftop the Water, he made Way for 
fo fudden and forcible a Flux of Water, that.before he could-getinto. 
his Bucket, he was above his Wafte in-Water 3; which foon af-. 
cended to 17 Feet height, and there ftayed: And although they 
often, with great Labour, endeavoured to empty the Well, in or- 
der to finifh their Work, yet they could never doit, but were’ 
_ forced to leave it as it was, th a 
(2) As 


- 
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For, according to Nature’s Tendency, when the 
Earth and Waters were feparated, and order’d to 
their feveral Places, the Earth muft have been of an 
even Surface, or nearly fo. The feveral component 
Parts of the Earth muft have fubfided according to 
their feveral fpecifick Gravities, and at laft have 
ended in a large, even, fpherical Surface, every 
where equidiftant from the Centre of the Globe, 
But that inftead of this Form, fo incommodious 
for the Conveyance of the Waters, it fhould be 
jetted out every where into Hills and Dales, fo ne- 
ceflary for that Purpofe, is a manifeft Sign of an . 
efpecial Providence of the wife Creator. 

So another plain Sign of the fame efpecial Pro- 
vidence of God, in this Matter, is, that generally 
throughout the whole World, the Earth is fo dif- 
pofed, fo ordered,: fo well-laid ; I may fay, that the 
Mid-land Parts, or Parts fartheft from the Sea, are 
commonly the higheft: Which is manifeft, I have 
faid, from the Defcent of the Rivers. Now this is 
an admirable Provifion the wife Creator hath made 
for the commodious Paffages of the Rivers, and for 
draining the feveral Countries, and carrying off the 
fuperfluous Waters from the whole Earth, which 
would be as great an Annoyance, as.now they are 
a Convenience. nb sit) 

Another providential Benefit of the Hills fupply- 
ing the Earth with Water, is, that:they are not 
only inftrumental thereby, to the Fertility of the 
Valleys, -but to their own alfo (a); to the Verdure. 
of the Vegetables without, and to the Increment. 
and Vigour of the Treafures within them. 

¢ pe oe. Thus. 
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~ (a) As the Hills being higher, are naturally difpofed to be drier 
than the Valleys ; fo kind Nature hath’ provided the greater Sup- 
plies of Moifture for them, fuch at leaft of them as do-not afcend 
above the Clouds and Vapours. For, befides the Fountains con- 
tinuvally 
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Thus having vindicated the prefent Form and Fa-_ 
brick of the Earth, as diftributed into Mountains 
‘and Valleys, and thereby fhewn in fome Meafure 
the Ufe thereof, particularly of the Mountains, 
which are chiefly found Fault with : I have, I hope, _ 
made it in fome meafure evident, that God was no 
idle Spectator \@), nor unconcerned in the order- 
‘ing of the Terraqueous Globe, as the former bold 
Charges againft it do infer ; that he did not fuffer . 
fo grand a Work, as the Earth, to go unfinifh’d 
out of his Almighty Hand ; or leave it to be order- 
ed by Chance, by natural Gravity, by cafual Earth- 
quakes, €c. but that the noble Strokes, and plain 
Remains of Wifdom and Power therein, do mani- 
feft it to be his Work. That particularly the Hills 
and Vales, though to a peevifh weary Traveller, they 
may feem incommodious and troublefome ;. yet are 
a noble Work of the great Creator, and wifely ap- 
pointed byhim for the Good of our fublunary World... 
And fo for all the other Parts of the Terraqueous 
Globe, that are prefumed to be found Fault with by 
fome, as if carelefly ordered, and made without any 
Defign or End ; particularly the Diftribution of the 
eo . | - dry 
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tinually watering them, they have more Dews and Rains come 
monly than the Valleys. They are more frequently covered with 
Fogs ; and by retarding, ftopping, or compreffing the Clouds, or 
by their greater Colds condenfing them, they have larger Quanti- 
ties of Rain fall upon them: As I have found by actual Expe- 
rience, in comparing my Obfervations with thofe of my late very 
curious and ingenious Correfpondent, Richard Townley, Efq; of. 
Lancafhire, and fome others, to be. met with before, Beok T.. 
Chap 2, Note (a), ~.14. From which it appears, that above 
double the Quantity of Rain falleth in Lanca/bire, than doth at 
Upminfier: The Reafon of which is, beeauie Laneafhire hath 
more, and much higher Hills than Effex hath, See Book Il, | 
Chap. 5. Note (a), p. 48. : 
- (a) Accufandi fand med fententid bic funt Sophifte, qui chm none 
dum invenire, neque exponere opera Nature queant, eam tamen Prete 
| gid atque infeitia condemnant, &, Galen, de UL, Past 1,10. €.9. 
; ’ (a) Vide 
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dry Land and Waters ; the laying the feveral Strata, 
or Beds of Earth, Stone, and other Layers before 
fpoken of ; the Creation of noxious Animals, and 


poifonous Subftances, the boifterous Winds; the. 


Vuleanos, and many other Things which fome are 
angry with, and will pretend toamend: I have be- 
fore fhewn, that an infinitely wife-Providence, an 
Almighty Hand was concerned even in them ; that 


they all have their admirable Ends and Ufes, and are ~ 


highly inftrumental and beneficial to the Being, or 
Well-being of this our Globe, or to the Creatures 
refiding thereon. © ct : . 

Sa alfo for human Bodies, it hath been an ancient 


(a), as well as modern Complaint, that our Bodies 


are not fo big as. thofe of other Animals ; that we 
cannot run as fwift as Deer, fly like Birds, and that 


we are out-done by many Creatures in the Accuracy 


of the Senfes, with more to the fame Purpofe. But 


thefe Objections are well anfwered by Seneca (b), i 


and will receive a fuller Solution from what I fhall 
obferve of Animal Bodies hereafter, Bah 
But indeed, afterall, it is only for want of our 


knowing thefe Things better, that we do not. 


- admire 


once. 


(a) Vide quam iniqui fint divinorum minerum afimatores, etiam — 


guidam profeli fapientiam., Queruntur quod non magnitudine corporis 
a@quemus Elepbantes, velocitate Cervos, levitate Aves, impetu Taua 


ros 3 quod folidior fit cutis Belluis, decentior Damis, denfior Urfis, 
mollior Fibris ; quod fagacitate nos narium Canes vincant, quod acie 


m ‘ ~ . . 
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luminum Aquila, {patio atatis Corvi, multa Animalia nandi facili- 


tate. Et cim quedam né coire quidem in idem Natura patiatur, ut 


“ Lye . . s «3 ‘e . 4 * \ 
welocitatem corporis & vires pares animalibus babeamus 5 ex diverfis 


& diffidentibus, bonis Hominem non eff2 compofitum,” injuriam vocant, & 
2 ’ 


in negligentes noftri Deos querimoniam jaciunt, qudd non bona valetudo, 
& witiis inexpugnabilis data fit, quod non futuri ferentia, Vix fibt 


- +. os 


temiperant guin eoulque impudentia provebantur, ut Naturam oderint, 


quod infra Deos fumus, gudd nonin equo illis fretimus., Seneca, de 


Benef, lib. 2.’ cap. 29. 
(8) Quanto fatits eft ad contemplationem tot tanterumque benefi- 


ciordm reverti, & agere’ gratias, gudd'nes in boc pulcberrima domi- 


cilie 


me he 


ae 
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_admire (a) them enough ; it is our own Ignorance, 
Dulnefs, or Prejudice, that makes us charge thofe 
noble Works of the Almighty, as Defeéts or Blun- 
ders, as ill-contrived, or ill-made. 1 Lh 

’ It is therefore fitter for fuch finite, weak, izgno- 
rant Beings as we, to be humble and meek, and 
con{cious of our Ignorance, and jealous of our own 
Judgment, when it thus confronteth infinite Wif- 
dom. Let us remember how few Things we know, 
how many we err about, and hew many we are 
ignorant of: And thofe, many of them, the moft 
familiar, obvious Things: Things that we fee and 
handle at Pleafure ; yea, our own very Bodies, and 

_. that very Part of us whereby we underftand at all, 
our Soul. And fhould we therefore pretend to cen- 
fure what God doth! Should we pretend to amend 
his Work! Or to advife infinite Wifdom! Or to 
know the Ends and Purpofes of his infinite Will, 

as if we were of his Council! No, let us bear in 
Mind, that thefe Obje@tions are the Products, not 
of Reafon, but of Peevifhnefs. They have been 
incommoded by Storms and ‘Tempefts; they have 
been terrify’d with the burning Mountains, and 
Earthquakes ; they have been annoy’d by the noxi- 
ous Animals, and fatigued by the Hills ; and there- 
fore are angry, and will pretend to amend thefe 
Works of the Almighty. But in the Words of St. 
Paul (b), we may fay, Nay, but O Man, who art 

| thou 


cilio voluerunt [Dii] fecundos fortirt, gudd terrenis prafecerunt, 
Then having reckoned up many of the Privileges and Benefits, 
which the Gods, he faith, have conferred upon us, he concludes, 
Ita eft: cariffimos nos habuerunt Dii immortales, babentque, Et qué 
maximus tribui bones potuit, ab ipfis proximos collocaverunt, Magna 
accepimus, majora non cepimus. Senec, ibid, 

(2) Naturan maximée admiraberis, fi omnia ejus opera perlufirae 
ris. Galen. de Uf. Part. 1, 11, concluf, 

(4) Rom. ix, 20,21, 


(a) Neither 
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thou that replieft againft God ? Shall the Thing formed 
Say to him that formed it, Why haf thou made me 
thus? Hath not the Potter Power over the Clay, of 
the fame Lump, to make one Veffel to Honour, and 
another to Difbonour ? If the Almighty Lord of the 
World had, for his own Pleafure, made this our 
“World more inconvenient for Man, it would bet- 
- ter become us to fit ftill, and be quiet ; to lament 
our own great Infirmities and Failings, which de- 
ferve a worfe Place, a more incommodious Habita- 
tion, than we meet with in this elegant, this well 
contrived, well formed World; in which we find 
every Thing neceflary for the Suftentation, Ufe, 
and Pleafure, both of Man, and every other Crea- 
ture here below ; as wellas fome Whips, fome Rods - 
to fcourge us for our Sins (a). But yet fo admirably 
well temper’d is our State, fuch an Accord, fuch an 
Harmony is there thrqughout the Creation, that if 
we will but purfue the Ways of Piety and Virtue, 
which God hath apporited- 3 if we will form our. 
Lives according to the Creator’s Laws, we may 
_ efcape the Evils of this our frail State, and find fuf- 
ficient Means to make us happy whilft we are in the 
Body. The natural Force and Tendency of our 
AA. Virtue, 


a 
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Virtue, will prevent many of the Harms (a), and 
the watchful Providence of our Almighty Bene-_ 
» faétor, will be a Guard againft others; and then 
‘nothing is wanting to make us happy, as long as we 
are in this World, there being abundantly enough - 
to entertain the Minds of the moft Contemplative 5 
Glories enough to pleafe the Eye of the moft Cu- 
rious and Inquifitive ; Harmonies and Conforts of 
. Nature’s own, as well as Man’s making, fufficient 
to delight the Ear of the moft Harmonious and Mu- 
fical; all forts of pleafant Guftos to gratify the 
' Tafte and Appetite, even of the moft Luxurious 5 
_and fragrant Odours to pleafe the niceft and ten- 
dereft Smell: And, ina Word, enough to make - 
us love and delight in this World, rather too much, 
than too little, confidering how nearly we are ally’d 
to another World, as well as this. ey: 


(a) Non ef gemendus, nec gravi urgendus nece, 
Virtute quifquis abfiulit fatis tter. 
Senec. Hercul, Oct. A&t, 5. Car, 18330 


Nunquam Stygias fertur ad umbras 


Inclyta virtus, 
Id. Tbid. Car, 1982. 
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N the laft Boox, having furvey’d the Earth 
itfelf in Particular, I fhall next take a View 
of the Inhabitants thereof; or the feveral 
Kinds of Creatures (a), that have their Ha- 
bitation, Growth, or Subfiftence thereon. : 
Thefe Creatures are either Senfitive, or Infen- 
fitive Creatures. senieonas | 
In {peaking of thofe endow’d with Senfe, I thall 
confider : | 
J. Some Things common to them all. 
II. Things peculiar to their Tribes. 
J. The Things in common, which I intend to 
take Notice of, are thefe Ten: 
1. The five Senfes, and their Organs. 
2. The great Inftrument of Vitality, Re/pira- - 
tion. 
3. The Motion, or Loco-motive Faculty of 
Animals, . 
| 4 The 


Oana 


. (a) Principio ceelum, ac terras, campofgue liquentes, 
Lucentemque globum Lune, Titaniaque aftra 
Spiritus tnths alit, totamque infufa per artus 
Mens agitat molem, & magno fe corpore mifeet. 
Inde bominum, pecudumgue genus, viteque volantum, 
Et que marmoreo fert monftra fub equore pontus, 
Igneus eft illis vigor, & ceeleftis origo 
Seminibus. 

Virg. ZEneid, L, 6, Carm. 724-6 


4, (a) Ex 
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4. The Place, in which they live and act. » 
5. The Balance of their Numbers. 
Oo, Lheir Fog. 3 sensyentl ods Yo | 
7. Their Cloathing. oi! 
8. Their Houfes, Nefs or Habitations. 
g. Their Methods of Self-Prefervation. 
10. Their Generation and Confervation of their 

Species by that Means, 


 CURORDOTRCRBRBABRTERCND 
CHAP. I | 
Of the Five Senses ia General. 


ELE firft Thing to be confider’d, in common 
to all the Senfitive Creatures, is, their Faculty 

Of Seeing, Hearing, Smelling, Tafting, and Feeling 3 
and the Organs miniftring to thefe five Senfes, to- 
gether with the exa& Accommodation of thofe 
Senfes, and their Organs, to the State and Make 
of every Tribe of Animals (¢). The Confideration 
of which Particulars alone, were there no other 
Demontftrations of God, is abundantly fufficient to — 
. evince the infinite Wifdom, Power and Goodnefs, 
of the great Creator. For, who can but ftand a- 

_ mazed at the Glories of thefe Works! At the ad- 
_mirable Artifice of them! And at their noble Ufe 
and Performances! For fuppofe an Animal, as 
_fuch, had Breath and Life, and-could-move itfelf 
hither and thither; yet how could it know whither — 
to go, ‘what it was about, where to find its Food, 

| 0 how 
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(2) Ex fenfibus ante cetera Homini Taétus, deinde Gufatus: ree 

liquis fuperatur & multis, Aguile clarias cernunt : Vultures faga- 

_ eins ordorantur, liquidids audiunt Talpe@ obruta terra, tam denfo ate 
gue furde nature elemento, Plin, Nat, Hift, 1, 10. ¢ 69. 

SA (4) Subs 
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how to avoid thoufands of ‘Dangers (@), without 
Sight! How could Man, particularly, view. the 
Glories of the Heavens, furvey the Beauties of the - 
Fields, and enjoy the Pleafure of beholding the no- | 
ble Variety of diverting Objeéts, that do, above us _ 
in the Heavens, and here in this lower World, 
prefent themfelves to our View every where; how | 
enjoy this, I fay, without that admirable Senfe of 
Sight (b) ! How could alfo the Animal, without 
Smell and Ta/fte, diftinguifh its Food, and difcern | 
between wholefome and unwholfome ; befides the 
Pleafures of delightful Odours, and relifhing Gu- 
_ftos! How, without that other Senfe of Hearing, 
could it difcern many Dangers that are at a Di- 
ftance, underftand the Mind of others, perceive the 
harmonious Sounds of Mufick, and be delighted 
with the Melodies of the winged Choir, and all the 
reft of the Harmonies the Creator hath provided 
for the Delight and Pleafure of his Creatures ! 
And laftly, How could Man, or any other Crea- 
ture, diftinguifh Pleafure from Pain, Health from 
Sicknefs, and confequently be able to keep their 
Body found and entire, without the Senfe of Fze/- 
ing |! Here, therefore, we have a glorious OEco- 
nomy in every Animal, that commandeth Admi- 
ration, and deferveth our Contemplation: As will 
better appear by coming to Particulars, and di- 
ftin@ly confidering the Provifion which the Creator 
hath made for each of thefe Senfes, hae 


ERR 


(2) Subjacent Oculi, pars corporis pretiofifima, FP qui lucis ufe 
~vitam diftinguant a morte, Plin. Nat. Hift. 1. 11. ©. 37% 

(4) Fomine alique Megarenfes folis oculis difcernere valebant in- 
ter Ova que ex Gallind nigra, & que ex albé nata funt, is what is 
affirmed (how truly I know not) 4y Grimald, de Lumin. @ Color, 
Pr, 43, Set, 60, 


CHAP. 


: Cae ” 
cuaTouanararamapameneTeD 
: Gu a near 
Of the Eve. 


OR our clearer proceeding in the Confidera- 
FE tion of this noble Part (@), and underftanding 
its OEconomy, I fhall confider : 

1. The Form of the Eye. 

2. Its Situation in the Body, 

3. Its Motions. 

4. Its Size. 

5. Its Number. 

6. Its Parts. | 

7. Uhe Guard and Security Nature hath pro- 
vided for this fo ufeful a Part. oe , 

As this eminent Part hath not been pretermitted 
by Authors, that have made it their particular De- » 
fign and Bufinefs to {peak of the Works of Gop ; 
fo divers of the aforefaid Particulars have been 
touched upon by them. And therefore I fhall take 

~in as little as poffible of what they have’ faid, and 

as near as] can, mention chiefly what they have 
omitted. And, a erg Saceees: aEOF 


(a) In Diffe&ionibus anatomicis vix aliquid admirabilius, aut 
artificiofius firuéiura Oculi bumahi, meo quidem judicio, occurrit ; 
ut merito, per excellentiam, Creatoris appelletur Miraculum, Gul, 
Fabr. Hildan. Cent. 2, Obferv, 1. . 

So likewife that accurate Surveyor of the Eye, Dr. Briggs, 
whofe Opbthalmography I have met with fince my penning this 
Part of my Survey. His Charaéter of this curious Piece of God’s 
Work is, Inter praecipuas ‘corporis animati partes, que magni 
Conditoris noffri fapientiam oftendunt, nulla fan reperitur, que 
majort pompa elucet quam ipfe Oculus, aut que elegantiori fornid, 
concinnatur, Dum enim alia partes vel minori fatellitie fipantur, 
wel in tantam venuftatem haud affurgunt ; Ocelli peculiarem bonorem 
&F decus a fupremo Numine effatum referunt, & nunquam non fiuq 
pende fue Potentie chara&eres reprafentant. Nulla fané pars 
tam divino artificio & ordine, &c, Cap. 1. Sect. 1. 
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x. For the Form of the Eye; which is for the 
moft part Globous, or fomewhat of the fphzroidal 
Form, which is far the more commodious optical 
Form, as being fitteft to contain the Humours 
within, and to receive the Images of Objects from 
without (2). Was it a Cube, or of any multan- 

ular Form, fome of its Parts would lie too far 
off (4), and fome too nigh thofe lenticular Humours, 
which by their Refraétions caufe Vifion. But by 
meansof the Form before-mentioned, the Humours 
of the Eye are commodioufly laid together, to per- 
form their Office of Refraction ; and the Retina, 
and every other Part of that little darken’d Cell, is 
neatly adapted regularly to receive the Images from 
without, and to convey them accordingly to the 

common Senfory in the Brain. | 
To 


rrr 

(a) Itisa good Reafon Friar Bacon affigns for the Sphaericity 
of the Eye: Nam fi effet plane figure, fpecies rei majoris oculo - 
non poffet cadere perpendiculariter fuper eum----- Cim ergo Oculus 
widet magna corpora, ut fer? quartam coeli uno afpettu, manifeftum 
eft, quod non poteft effe plane figure, nec alicujus nifi [pherica, 
guoniam fuper [pharam parvam poffunt cadere perpendiculares infi- 
nite, gue@ a magno corpore weniunt, et tendunt in centrum Sphere ; 
Et fic magnum corpus pote? ab oculo parvo vidert, For the De~ 
monftration of which he hath given us a Figure. Rog. Bacon, 
Per{pe&?. D iftin#. 4. Cap. 4. 

Dr. Briggs faith, Pars antica, [ five Cornea] eonvexior eff 
pofticd: hdc enim ratione radii melits in pupillam detorguentur, et 
Oculi fundus ex alteré parte in majorem (propter imagines rerum ibi- 
dem delineandos) expanditur, bid. Sett.2. 

(4) Suppofe the Eye had the ‘Retina, or back Part, flat for the 
Reception of the Images, as in Fig. 1. ABA ; it is manifeft, that 
if the Extremes of the Image AA were at a due focal Diftance, 
the middle B would be too nigh the Cryftalline, and confequently 

appear confufed and dim ; but all Parts of the Retina lying at a due 
focal Diftance from the Cryftalline, as at ACA, therefore the 
Image painted thereon is feen diftin€ and clear. ‘Thus in a darle 
Room, with a Lens ata Hole in the Window, (which Sturmius 
calls his Artificial Eye, in his Exercit. Acad. one of which he had 
made for his Pupils; to run any where on Wheels): In this 
“Room, I fay, if the Paper that receives the Images be too nigh, 
or too far off the Lens, the Image will be confufed and dim ; but 


in the Focus of the Glafs, diftinét, clear, and a pleafant Sight. 
(4) Biem- 
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. To9,this we.may add the Aptitude, ofthis Figure . 
to. the Motion, of the Eye, for asit,is neceflary, for, 
the Eye to move this way, and that way, inorder, 
to\adjuft itfelf to the Objects it. would view ; foi by 
this wt it is well prepared for fuch Motions, fo. 
that it can with great.Facility and Dexterity dire: 
itfelf as Occafion requires. 


And as, the Figure, {fo no lefs commodious is, 


2. The Situation of the Eye; namely, in. the 
Head (a), the moft ereét, eminent) Part: of the. 
Body,., nearthe moft fenfible, vital Part, the Brain. 
By its Eminence in the Body, it is.prepar’d to take 
in the more (4) Objects... And by its Situation in 
the Head, befides its Proximity to the Brain, it is 
_ in the moft convenient Place for Defence and Secu- . 
rity. In the Hands, it might indeed (in Man) be 
render’d more eminent than the Head, and be turn- 
ed about here and there at Pleafure: But then it 
would be expofed to many Injuries in that aétive 
. Part, and the Hands (c) render’d a Jefs active and 
_ ufeful Part. And the like may be faid to its Sight, 
in any other Part of the Body, but where it is, 
But in. the Head, both of Man, andother Ani-” 
mals, it is placed ina Part that feems to be contriv- . 
ed and made, chiefly for the AGtion of the princi- 
pal Senfes. iy 
_ Another Thing obfervable in the Sight of thé 
Eye, is the Manner of its Situation in the Head, in 
ve hog the © 


a 


(4) Blemmyis traduntur capita aheffe, Ore & Oculis peétore affixis. 
Plin. Nat. Hift. 1..5.c.8. Occidentem verfas quefdam fine cervice 
Oculos 1h bumeris babentes: Ib. 1.7. c. 2. From thefe, and other 
fuch like Fables, ‘in this laft cited Chapter of Piizy; no doubt out 
famous Romancer Sir 7. Mandeville, had his Romantick, Stories 
related in his Travels. | wade 

(b) See Book V. Chap. 2. Note (6) Page 283. 
(c) Galen deferves to be here confulted, who in his Book De 
Uju Partium, from*many Confiderations of the Hand, ‘fuch” as’ 
what is’ here mentioned, as alfo its Structure, Site and Ufe, large- 
ly proves and refleéts upon the Wifdom and Providence of the Con | 


triver and Makerof that’Part. dst agra Saki 
yh Ane F (a) Thus 
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the Fore-part, or Side-part thereof, according to the - 
particular Occafions of particular Animals. In Man, ' 
and fome other Creatures, it is placed to look di- ' 
rectly forward chiefly ; but withal it is fo order’d; 
as to take in near the Hemifphere before it. - In ’ 
Birds, and fome other Creatures, the Eyes are fo: 
feated, as to take in near a whole Sphere, that’ 
they may the better feek their Food, and efcape 
Dangers. And in fome Creatures, they are feated 
fo as to fee beft behind them (a), or on each Side,” 
whereby they are enabled to fee their Enemy: that 
purfues them that Way, and fo make their Efcape. ' 
And for the Affiftance of the Eyes, and fome of 
the other Senfes in their Actions, the Head is gene- 
rally made to turn here and there; and move as 
Occafion requires, Which leads me to the - 
3. Thing to be remarked upon, the AZotions of 
the Eye itfelf. And this is generally upwards, down- 
wards, backwards, forwards, and every Way (4), 
for the better, more eafy, and diftinét Reception 
of the vifual Rays. ee | 
But where Nature any way deviateth from this 
Method, either by denying Motion to the Eyes, or 
the Head (c), it is a very wonderful Provifion fhe: 
ete , hath 


(a) Thus in Hares and Contes, their Eyes are very protuberant, | 
and placed fo much towards the Sides of their Head, that their 
two Eyes take in nearly a whole Sphere: . Whereas in Dogs (that 
purfue them) the Eyes are fet more forward in the Head, to look 
that Way more than backward... aj? 

(4) Sed lubrices Ocules fecit [Natura] & mobiles, ut @ decli- 
narent figuid neceret; & afpettum, quo vellent, facil? converterent. 
Cicer. de Nat, Deor. 1. 2. ¢. 57. posi 

(c) The Eyes of Spiders, (in fome four, in fome fix, and in 
fome eight) are placed all in the Fore-frout of their Head, (which 
és round, and without any Neck) all diapbanous and tranfparent, like 
a Locket of Diamonds, &c. neither wonder why Providence foould be 
fo anomalous in this Animal, more than in any other we know of. For, 
1. Since they. wanting a Neck, cannot move their Head, it is rages 
Site that Defec foould be fupplied by the Multiplicity of. . yess 

eA ett ; 2. Since 


Cuap. Il, Of the Eve: or 


hath made in the Cafe... Thus for''a Remedy of 

this Inconvenience, in: fome Creatures their Eyes 

are fet out at a Diftance (2) from the Head, to be 

circumvolved here andithere; or, one this, the o- 
ther that Way, at Pleafure. And in Creatures, 

whofe Eyes are without Motion, as in’ divers 

{nfeéts ; in this. Cafe, ‘either ‘they have more 
than two Eyes, or their Eyes are nearly two 

protuberant Hemifpheres, and each Hemifphere | 

often confifting. of a prodigious’ Number of o« 
ther little Segments of a Sphere (6). By which 

Means thofe Creatures are fo far from being de- 

ny’d any Benefit of that noble and moft necef- 

Mary Senfe of Sight, that they ‘have probably 
more 


ad 


2. Since they were to live by catching fo nimble a Prey as @ Fly tt, 
they ougdt to fee her every Way, and to take per faltum (as they do) 
eoithout any Motion of the Head to difcover ber: Which Motion — 
would bave feared away fo timoreus an Infe. Power's Microf. 
Obferv. p. 11, 

The Eyes of the Cameleon refemble a Lens, or Convex-Glafi, fet 
ina werfatile globular Socket, which fhe turneth backward, ‘or any 
way, without moving her Head; and ordinarily the one a contrary 
or guite different way from the other, Dr. Goddard in Phil, Tranf 
Noe 1rg77* > : \ 

But what is more extraordinary in this Motion fof the Camelcon's 
Eye] is to fee one of the Eyes move, whilft the other remains immove- 
able; and the one to turn forward, at the fame Time that the other 
dooketh bebind; the one to look up to the Sky, when the other ts fixed 
on the Ground, And thefe Motions to be fo extreme, that they de care 
cy the Pupilla under the Creft which makes the Eye-brow, and fo far 
into the Canthi, or Corners of the Eyes, that tht Sight can difcern 
whatever is dene juft bebind tt, and direttly before, without turning 
the Head, which is faftened to the Shoulders. Mem. for a Nat. Hift, 
in Anatom. Diffect. at Paris. Diff. of Camel, p. 22. . ; 

(a) Snatls fend out their Eyes at a Diftance, they being con- 
tained in their four Horns, dhe atramentous Spots, fitted to the 
Ends of their Horns, or rather to the Ends of thofe black Filaments or 
Optick Nerves, which are fbeathed in their Horns, as Dr. Poaver 
wordeth it, Ob/. 31. p. 36. So the ingenious Dr, Lifer, Ex- 

ercit. Anat, Cocbl. G Limac. weg : - 
6) Vid, 1.8, ¢. 3, Note (a). Page 360. 

(4) 3 ah a) (4) Seo 
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more of it than other Creatures, anfwerable to the 
Rapidity of their Flight, and brifk Motion; and 
to their Inquefts after Food, Habitation, or Re- 
pofitories of Generation, or fuch other Neceflity of 
the Animal. — jy: Spee: Se 

4. Another admirable Provifion in the Eye, is, 
its Size; in fome Animals large, in fome little. 
It would be endlefs here to enumerate Particulars; 
as thofe of Quadrupeds, Birds, Infeéts, and other 
terreftrial Animals, . And as for Fifhes, they will 
fall under another Part of my Survey. L198 

I fhall therefore only take Notice of its Size in 
one Creature, the AZ/e (a). As the Habitation of 
hd ee : . _- that 
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(a) Severinus is of Ariftotle’s, Pliny’s, and Alb. Magnus’s Opi- 
nion, that the Mole hath no Sight; G. Seger. denies any Humour 
‘to be therein, but thinks they may. probably fee, becaufe Nature © 
made nothing in vain. ‘But Borricbius faith, their Eyes have 
ra es ab nerveam in cerebrum euntem, cujus beneficto globuli illi 
[the little Eyes] extra pellem facile poterant exfert, retrabigue pro 

arbitrio------ In illis oculorum glebulis humor aqueus copiofe fatis na- 
tabat 3 ceterorum non nifi tenue veftigium, Blat. Anat. Anim, Cc. 35+ 

Et quoniam Natura bec vita genus ipfi deftinavit, etiam perquam 
exiguos Oculs-~-----dedit 20 concilio, ut ti, pretiofiffima corporis 
pars, a terre pulvere né affigerentur. Ii infuper prlis te€ti, Ge. 

Humorcs illis oculis infunt, @ tunica nigra, uvea, fe prodit. Ad 
bos tramite alio nervus wenit. Schneider in Blaf. ibid. 

Some time fince I made divers accurate Diffections of the Eyes 
cf Mcles, with the Help of Microfcopes, having a doubt whether. 
what we take to be Eyes, were fuch or no.. And upon a ftrict 
Scrutiny I piainly could diftinguifh the Vitreous and Cryftalline 
Humours, ‘yea, the Ligamentum Ciliare, and the atramentaceous 
Mucus. The Pupil ¥ could manifeftly difcern to be round, and 
the Cornea copped, or conical: The Eye is at a great Diftance 
from the Brain, the Optick Nerve very flender and long, reaching ~ 
from the Eye through the intermediate Flefh, and fo pafieth to 
the Brain, along with the pair of Nerves reaching to the Nofe, 
which are much the largeft that are in all the Animal. Thefe 
Creatures, I imagine, have the Faculty of withdrawing their 
Eyes, if not quite into the Head, (as Suai/s) yet more or a 
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that uncouth Animal is wholly fubterraneous,’ ‘its 
Lodging, its Food, its Exercifes, nay, even all its 
Paftimes and Pleafures, are: in’ thofe fubterrane- 
ous Recefles and Paflages, which its own Induftry 
hath made for itfelf; fo it is an admirable Provifi- 
on made in the Size of the Eye of that little Crea+ 
ture, to anfwer all its Occafions, and at the fame 
Time, to prevent Inconveniences. For as a little 
Light will fuffice an Animal living always under 
Ground; fo the fmalleft Eye will abundantly fup- 
ply that Occafion. And as a large protuberant 
Eye, like that of other Animals, would much an- 
noy this Creature in its principal Bufinefs, of dig 
“ging for its Food and Paflage; fo it is endowed 
_ with a very fmall one, commodioufly feated in the 
Head, and well fenced and guarded againft the 
“Annoyances of the Earth. | 
5. Another Thing remarkable in this noble Part 
of Animals, is, its Number; no lefs than two (a) 
in any Inftance that I know of ; and in fome Ani- 
mals more, as I have already hinted (4). . 
Now this is an admirable Provifion; firft, for 
the Convenience of taking in the larger Angle, or 
Space: And in the next Place, the Animal is by 
this Provifion, in fome.Meafure, prepared for the 
3 | : Misfor- 
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within the Hair, as they have more or lefs Occafion to ufe or 
guard their Eyes. “ire? RE | 
Galen faith, Moles have Eyes, the Cry/talline and Vitreous Hu- 
mours, encompafled with Tumecks. De Uj. Part, 1. 14, c+ 6. So 
accurate an Anatomift was he for his Time. eee 

(2) Pliny tells us, of a Sort of Heron with but one Eye, but it 
was only by Hear-fay. Inter Aves Ardeclarum genera, guos Leu 
cos vocant, altero oculo carere tradunt. Wat. Hift. |. rr. ¢. 975. 
So the King of the igre that hath but one Eye, and that in his 
Forehead. 1.6. ¢, 30. Which Fables I take Notice of more for 
the Reader’s Diverfion, than any Truth in them, 

(6} Supra, Note (c) Page go. 

F (a} The 
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Misfortune of the Lofs of one of thefe noble, and 

neceflary Organs of its Body. 
But then befides all this, there is another Thing 
confiderable in this multiplicate Number of the 
_Eye; and that is, that the Object feen is not mul- 
uplied as well as the Organ, and appears but one, 
though feen with two or more Eyes (a), A ma- 
| > nifeft 
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(a) The moft celebrated Anatomifts differ greatly about the 
Reafon, why we fee not double with two Eyes. This Galen, and 
others after him, generally thought to be from a Coalition og 
Decuffation of the Optick Nerves, behind the Os Sphenoides. But 
whether they decuflate, coalefce, or only touch one another, they 
do not well agree. ‘The Bartholines exprefly affert, they are united, 
Nox per fimplicem contaéium vel interfeftionem in bomine, fed totalem 
fubftantia confufionem. Anat. 1.3. ¢.2, And whereas Vefalius, 
and fome others, had found fome Inftances of their being difu- 
nited 5 they fay, Sedin plerifque ordinarié confunditur interior fub- 
frantia, wt atcurata difquifitione deprebendi. ro FE 

But our learned Dr. Gibfon, (Anat, 1. 3. ¢. 10.) faith, they 
ore united by the clofeft Conjunéion, but not Confufion of their Fibres, 
But others think the Reafon is not from any Coalefeence, Con- 
tact, or croffing of the Optick Nerves, but from a Sympathy be- 
tween them. Thus Monfieur Cartes is of Opinion, That the 
Fibrilla, conftituting the medullary Part of thofe Nerves, being — 
fpread in the Retina of each Eye, have each of them correfponding 
. Parts in the Brain; fo that when any of thofe Fréville are ftruck 
by any Part of an Image, the correfponding Parts of the Brain are 
thereby affeéted, and the Soul thereby informed, &c, But fee 

more hereafter under Note (a) Page x13, from Cartes himfelf. 
Somewhat like this is the Notion of our judicious Dr. Briggs, 
who thinks the Optick Nerves of each Eye, confift of Homologous 
Fibres, having their Rife in the Thalamus Nervorum Opticorum, 
and thence continued to both the Retin@, which are made of 
them: And farther, that thofe Frérilie have the fame Paralle- 
Jifm, Tenfion, &e. in both Eyes; and confequently, when an 
Amage is painted on the fame correfponding, fympathizing Parts of 
each Retina, the fame Effeéts are produced, the fame Notice or 
Information is carried to the Tbalamus, and fo imparted to the 
Soul, or judging Faculty. ‘That there is fuch an "Opscsorrebleree 
’ between the Retina, &¢. he makes very probable, from the enfu- 
peep enue hi tins . ing 
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nifeft Sign of the infinite Skill of the Contriver of 
this fo noble a Part, and of the exquifite Art he 
employed in the Formation thereof. But the De- 
fign and Skill of the infinite Workman, will beft 


i a) 


be fet forth by, ) 
6, Surveying the Parts and Mechani/m of this ad- 
mirable Organ, the Eye. And here indeed we can- 
not but ftand amazed, when we view its admira- 
ble Fabrick, and confider the prodigious Exaétnefs, 
and the exquifite Skill employed in every Part mi- 
niftring to this noble and neceflary Senfe. To pafs 
by its Arteries and Veins, and fuch other Parts 
common to the reft of the Body, let us caft our 
_Eye on its Mujeles. Thefe we fhall find exaétly and 
neatly placed for every Motion of the Eye. Let us 
_ view its Tunicks, and thefe we fhall find fo admira- 
“bly feated, fo well adapted, and of fo firm a Tex- 
ture, as.to fit every Place, to anfwer every Occa- 
fion, and to be Proof againft all common Inconve-° - 
ii hy. fi w niences 


ing of double Vifion upon the Interruption of the Parallelifm of 
‘the Eyes; as when one Eye is depreffed with the Finger, or their 
‘Symphony interrupted by Difeafe, Drunkennefs, &c.. And. laftly, 
‘That fimple Vifion is not made in the former Way, viz. by a 
“Decuflation- or Conjunction of the Optick Nerves, he proves, 
becaufe thofe Nerves are but in few Subjeéts decuflated, and in 
none conjoined otherwife than by a bare Contact, which is parti- 
“ cularly manifeft in Fithes; and in fome Inftances it hath been 
“found, that they have been feparated without any double Vifion 
~enfuing thereupon. Vide Brig. Opbrbalmogr. cap. 11. & 5. and 
Nov. Vif. Theor. paffim, |. . 

What the Opinion of our juftly eminent Sir I/aac Neston is, 
may-be feen in his Opticks, Qu.15. Are mot the Species of Objeé?s 
Seen with both Eyes, united where the Optick Nerves meet before they 
some into the Brain, the Fibres on the right Side of both Nerves unit- 
ing there? 8c, For the Optick Nérves of fuch Animals as look the 
fame Way with both Eyes, (as of Men, Dogs, Sheep, Oxen, &c.) 
meet before they come into the Brain; but the Optick Nerves of fucb 

“Animals as do mot look the fame Way with both Eyes, (as of Fifhes, 
“dnd of the Cameleon) ‘do not meer, if I am rightly informed. Newt. 
“OG (1 Se Sagano Psa 
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niences and Annoyances. Let us examine its three 
Humours, and, thefe we fhall find all of exquifite 
Clearnefs and Tranfparency, for an eafy Admiffion 
of the Rays; well placed for the refracting of them, 
and formed. (particularly the Cryffalline Humour) 
by the niceft Laws of Opticks, to colle& the wan- 
dring Rays into a Point. And to name no more, 
let us look into its darkned Cell, where thofe cu- 
rious Humours lie, and into which the Glories of 
the Heavens and the Earth are brought, and ex- 
» quifitely pictured; and this Cell we fhall find, 
without, well prepared by Means of its Texture, 
‘A\perture, and Colour, to fence off all the ufelefs 
or noxious Rays; and within, as well coated with 
a dark Tegument, that it may not reflect, diffi- 
‘pate, or any way confufe or difturb the beneficial 
ste Bit eo defcend to Particulars, although it would 
“be a great Demonftration of the Glory of God, 
yet would take up too much Time, and hath been 
in fome Meafure done by others that have writ- 
ten of God’s Works. Paffing over therefore what 
they haye obferved, I fhall under each. principal 
Part take a tranfient Notice of fome Things they 
‘have omitted, or but flightly fpoken of. + 
_ And my firft Remark fhall be concerning the 
Mufeles of the Eye, and their Equilibration. No- 
thing can be more manifeftly an At of Contrivance 
and Defign, than the AZuféles of the Eye, admira- 
bly adapted:to move it any; and every way’; up- 
wards, downwards, to this Side or that, or how- 
ne igscats a ripe 55 igtietean nd anki’ Ml 


* Ee eee ; 
_ (4), Nigra of [Uvea] ut radios (ab Oculi fundo ad anteriorem 
gjus partem reflexos) chumbret; né bi (ut ait clar, Cartefius) ad O- 
cult fundum retorti ibidem confufam vifionem efficerent. lia fore 
, fan ratio bujus nigredinis flatuatur, quod radii in viffone fuperflui, 
ut ab objettis lateralibus proveniunt boc rite abfarbeantur, Ita enim 

€ loco obfcuro interdix objeGa optime intuemur, guia radti tune tempae 

_ wiscircumfufo lumine noa diluunturs Brigg’s Ophthal, Chap. 3. Seét. 5, 
. ‘ (a) Sdini~ 
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foever we pleafe, or there is Occafion for, fo as to 
always keep that Parallelifm of ‘the Eye,’ which is 
neceflary to true Vifion, For the Performance of 
which Service, the Form, the Pofition, and the 
due Strength of each Mufcle is admirable. And 
here I might inftance the peculiar and artificial 
Structure of the Trochlearis, and the Augmentation 
of its Power by the Trechlea (a); the Magnitude 
and Strength of the Attollent Mufcle, fomewhat ex~ 
ceeding that of its Antagonift ; the peculiar Mufcle, 
called the Seventh, or Su/penfory Mufcle (b), givert | 
to Brutes, by réafon of the prone Pofture of theif 
ELERE TATIN * PRMD  Seey he pe Ce OUI CS » 


ry) 2ESy > Di ; i . ith ee. the 
‘ ; : ‘ ‘he ue 


(a) Admirandum Det artificium: ex diwerforum animalum compa~ 
vatione indivs evadit maxifeftins,: Mirantur omnes Trochlearem i” 
eculis Hominum F Quacrupedem, & quidem jure: fed admirationem 
smnem fuperat, quod fine Trocbled oculum movens in Avibus novune 
genus Trechlee longe artificiofins Nidtitandi Membrane dederit. 
Blaf. Anat. Animal. p.2. c. 4. ex Stenon. 

» [Mafculum, Trochleazem ] per intermedius trochleam tradufiam, 
aunquam intueor, gui admirabundus mecust, °Q Oxts, exclamer, 
od piovoy del emer eel a ANE Hy etek LAN oaT ees LC. Storm 
Exercit. Acad. 9. de Vif, Org. F Rat. c.3, feck 4. p. 446. 

~°(B) Obfervare ef quod Quadrupedes, gui oculos in terram pronos, 
ac pendulos gerunt, Mufewlum peculiarem habent, quo Ovuli globus 
fufpenditar--- - Hoe Mufeulo, Bos, Equus, Ovis, Lepus, Porcus, &c: 
prediti funt : boc etiam Canis infrurtur, fed alig modo conformatun 
pabet, ~ Willis de An. Brut. p/ 1. ¢, 15. 0 + 1 LMI TeT 

~ Of this Opinion alfo was Bartheline, Anat. ts 3. ¢. 8. and di 
vers other eminent Anatomifts. — ~ RS. 
“But Dr. Briggs is of Opinion’ that the Adare, and the other 
Mufcles fafficiently anfwer all thofe Ends afcribed to that Mufclé 
by former Anatomitts;°and thinks Probabilits ttaque e/fe bune: Mu > 
culum nervi Optitt aciionem (per vices) confirmare, née a prio Brit» 
torum inceffu & copiofo affiunn hbumorumdebilitetur. Ophthal. ‘ci 2+ 
fect. z. pb) tl, Bib ANB BIIOK gE ARSED, A 
The Mufculus Sufpenforizs being in the Porpefs, as well as-Brutes; 
Dr. Tyfon thinks the Ufe of it is not to fufpend the Bulk of the 
Bye, but rather by its equal Contraétion of the Sclerotis t render 
the Ball of the Eye more or lefs Spherical, and’ forfitter for Vifions 
Tyjon’s. Anat. of the Porpejsy p+ 39+ 4 j 
yi Bis (a) Mfufeulus 
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Bodies, and frequent Occafions to hang down their 
Heads: And I might fpeak alfo of the peculiar 
Origin and Infertion of the lower oblique Mu/cle (2), 
which is very notable, and many other Things re- 
lating to thefe Parts; but it would be tedious to 
defcend too much to thofe admirable Particulars. 
And therefore to clofe up thefe Remarks, all I fhalk 
farther take Notice of, fhall be only the exquifite 
Equilibration of all thefe Oppofite and Antagonift 
Mufcles, affe&ted pastly by the Equality of the 
Strength ; which is the Cafe of the Adducent and. 
Abducent Mufcles ; partly by their peculiar Origin, 
or the Addition of the Trochlea, which is the Cafe 
Of the Oblique Mufeles (b) ; and partly by the na- 
tural Pofture of the Body, and the Eye, which is 
the Cafe of the Attollent and Depriment Mufeles. 
By this fo curious and exact a Libration, not only 
unfeemly Contortions, and incommodious Vaga- 
, ; : tions 
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(a) Mufeulus obliquus inferior oritur & peculiar? guedam foraming 
in latere Orbite ocularis fafo, (contra quam in tateris, &¢.) gua fit 
ut ex.und parte @ Mufeulo trochleari, ex alteré verd.ab bujus Mufeuls: 
commodiffimd pofitiene, Oculus in ceequilibrio quodam conjlitutus, irre- 
torta obtutu verfus objetia feratur, nec plus yufto accedat ver{us inter» 
num externumve canthum ; quae quidem Libratio omnino nulla fuiffer, 
objgue bujus Mufculi peculiari originatione (cujus ratio omnes bucuj- 
que Anatomicos latuit.) Andé fo this curious Anatomift goes on to 
thew farther the ftupendous Artifice of the great Creator in this 
Rotten of the Oblique Mufeles. .Brigg’s Nova Vif. Theor, p. 1% 
waite tiore. ‘ Beans ’ 

(4) Befides thofe particular Motions which the Eye receives from 
the Oblique Mufcles, and I may add its Libration alfo in fome. 
Meafure, fome Anatomifts afcribe another no lefs confiderable Ufe 
to them ; namely, to lengthen-and fhorten the Eye (by. fqueezing: 
and compreffing it) to make it correfpond to the Diftances of all 
Objects, according as they are nigh or far off. ‘Thus the ingenious 
Dr, Keil; The Aqueous Humour being the thinneft and moft liquid, 
eafily changeth its Figure, when either the Ligamentum Ciliare cons 
traéts, or both the Oblique Mufcles fgueeze the middle of the Ball of 
the Eye, to render it obleng when Objeés are too mear us, Keil’s 


Anat, Chap. 4. Sett.4. See Note (c), following Page, e 
| (2) Quis 
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tions of the: Eye are prevented, but alfo it is able 
“with great Readinefs and Exainels. to. apply itfelf 
to every Objet. Wt ! 
As to the Tunicks of the Eye, many . Things 
might be taken notice of, the prodigious Finenefs 
of the Arachnoides, the acute Senfe of the Retina, 
the delicate Tranfparency of the Cornea (a), and 
the firm and ftrong Texture of that and the Sclero- 
tica_ too; and each of them, in thefe and every 
other refpeét, in the moft accurate Manner adapted 
to the Place in which it is, and the: Bufinefs it is 
there to perform. But for a Sample, I fhall only 
take notice of that Part of the Uvea which makes 
the Pupil. It hath been obferved by others, par- 
ticularly by our honourable Founder,(4), ‘Fhat as 
‘we are forced to .ufe various Apertures to our Op- 
tick Glaffes,. fo Nature hath made a far more com- 
plete Provifion in the Eyes of Animals, to fhut out 
too much, and toadmit fufficient Light, by the Di- 
latation and Contractionof the Pupil (c). But it de- 
ferveth our efpecial Remark, that thefe Pupils are 
indivers Animals of divers Forms,.according to their 
peculiar 


*. (a) Quis verd opifex preter Naturam, quénibil poteP effe callie 
aids; tantam folertiam perfequi potuiffet in Senfibus? que primim 
Ocules membranis tenuiffimis veftivit & fepiit ; quas primam perluct~ 
das fecit, ut per eas cerni projet s firmas autent, ut continerentzr. 
Cic. de Nat. Deor. 1.2. ¢.57. : ve 

(4) Boyle of Final Caufes. ' 
(c) It is eafy to be obferved, that the Pupil openeth in dark 
Places 3 as alfo when we look: at far diftant Obje€s, but contracts 

“by an Increafe of Light, and when the Objects are nigh. This 
Motion’ of the Pupi/, fome fay; is effeted by the circular and 
Strait Fibres of the Uwea, and fome attribute it to the Ligamentum: 
Ciliare. Yet Y have no great doubt but that they both concur in 
that Action, and that the Ligamentum Ciliare doth, at the fame 
Time the Pupil opens or fhuts,, dilate or comprefs the Cryfalline, 
and bring it nigher unto, or carry it farther off the Retina, For 
the Struéture of the Ligamentum Ciliare, and its two forts of Fi- 
bres, drawn with the Help of a Microfcopr, 1 thall’ refer to Mr. 
Cowper's Anat, T, 100) > 7 TUS bine a Ka Aa 
jai) 7 (as fx 
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_ peculiar Occafions. In fome (particularly in Man) 
it is round ; that being the moft proper Figure for 
the Pofition of our Eyes, and the Ufe we make of 
‘them both by Day and Night. In fome ‘other 
Animals it is of a longifh Form; in fome tranf- 
verfe (2), with its Aperture large, ‘which is an 
‘admirable Provifion for fuch Creatures ‘to fee the 
better laterally, and thereby avoid Inconveniences, 
as well ashelp'them to. gather their Food on’ the 
‘Ground, both by Day and Night. In other’ Ani- 
mials the Fiffure of the Pupil is ereét (4), “and ‘alfo 
- capable of opening wide, and fhutting’ up clofe. 
The latter of which ferves to exclude the brighter 
“Light of the Day, and the former to take in'the 
“more faint Rays of the Night, thereby enabling 
‘thofe Noéturnal Animals (in whom generally this 
-ere&t Form of the Pupil is) to catch their Prey 
with the greater Facility in the Dark (c), to fee 
upwards and downwards,‘ to climb, &c. Thus 
much for the Tunicks. Bist tas ; 
ee The 


~ 
Se " 
“a5 , 
REET ALS BR ee SS el 


«\ fa) Un Bowe, Caprd, Equo, Ove, quibufdam aliis elliptica ft 
» fPupilla] wt co magis in bifce forfan animalibus, gue prono, inceffis 
widlum in egrisgueritant, radios laterales ad mala tS incommoda 
wtringue devitanda admittat.. Briggs’s Ophthal... 7. feet.6.... 

" Homini erefto, aliifgue, &c. caput erigere, et ce Ea cine 
cumfpicere folstis, plurima fimul obje&ia, tum fupra, tum infra, tem 
é latere utrogues---wifu excipiuntur.; guapropter Oculi Pupilla ro- 
tunda effe debct.--+-Atramen bivi, &C. caput fere femper pronum=+- 
gerentibus, tantiwmgue coram, D paulo a, latere obverfantur, intuitu 
opus ef : guapropter Rupita; -,-cblonga cf, &¢.' Willis deAnim. , 
Bevroips 4. 41 gp sind sions vsed 44 dedi iudl 

(6) Thus Cars. (their Pupils being ereét,. and the-fhutting of 
their Eye-lids tranfvcerfe thereunto). ean fo elofe their Pupil, as to 
_admit of, as it were, only.cne fingle Ray of, Light 5. and by throw- 
ig all open, they con take in all the fainteft Rays. Which is an 
incomparable Provifion for thefe. Animals, that have- occafion. to 
watch and. way-Jay their Prey both by. Day. and Night... 
(c) There is, befides this large opening of the Pupil, in fome 
- NoG@uraal Animals, another admirable Provifien, ae 
em 


‘Cuar. TI. “Of the Eve, — 10% 
«” The'next Thing I fhall take ‘Notice of, will re- 
‘Jate to 'the Humours of the Eye, ‘and that only con- 
cerning the Mechanifin of the Cryffalline Humour ; 
not its incomparable T'ranfparency ; nor its exact 
‘lenticular Form; nor its curious araneous Mem- 
brane.(a), that, conftringeth and dilateth. it, and 
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them to catch their Prey in the Dark ;and ‘that is,..a Radiation of 
othe Eyes: Of which Dr. Willis thus; Hujus ufus ‘eft Oculi Pupil- 
»tam;! quafi jubare infito, illuminare, ut res nou, Pin renebris po- 
_fitas confpicere valeat : quare in Fele plurimim illuftris ef: at. He- 
mini, Avibus & Pifeibus deeft. This Ulumination he fpeaks of, 
sis from the Tapetum, in the Bottom of the Eye, or the fhining of 
~the Retina;:yound the Optick Nerve. § 050) oe So 
» Befides'which, he faith, the Jris hath a Faculty alfo; in. fome, 
~of darting:‘out Rays of Light; fo as to enable :them: to fee in the 
_ Dark: of which he tells this Storyy;.Novi guendam cerebro cali- 
diort preeditum, qui poft uberiorem vini generofi potum in note atrata 
five tenebris profundus, literas diftinélé legere potuit. . Cujas ratie 
videtur effe, quod fpiritus aniniales velut accenfi, adedque ab bée 
Sride irradiantes, jubare infita Medium’ illuminabant,. Willis, — 
ibid. pal Lope on of bot ger ori3 
Such another thing, Péy tells: us; was reported of Tiberius 
Cafar 5 Ferunt Tib. Caf. nec alii genitorum: mortahium, furffe na- 
\turam, ut expergefatius note paulifper, baud alio: modo quam luce 
slard, contueretur omnia. Nat, Hitt. }tr) e376 S98 So 
So Dr. Briggs ; Virumi famd calida indolis novi in Comitatu Bede 
Sfordienfi dexentem, qui ocales’ felineis---+donatus eft : aded ut epifto- 
‘lams--- mire admedumin loco obfara (ubi eadem mibi vix apparuit } 
perlegit.. Hujus wero.Oculi (nifi quod Pupilias infigniores obtinuere ) 
‘ab aleorum fermatione neutiquam difcrepabant. Ophthal. ¢. 5. 
ee > Ai ea tie : Oe arh) eae 
(2) The' Tunica Aranea is taken notice of by Friar Bacon, who 
-eallsit, Lela Aranea, and faith, im. hae continetar----glaciale vel 
Cryfiallinum. Rog. Bacon’s Perfpeé?. Diftinét,.2. 6. 3.\ The 
‘wrinkling of this,/and the’ Cornea; (as the Skin’ is ‘of old Perfons) 
~he thinks is the Caufe‘of ‘the Obfcurity of the Sight'in fuch Per- 
‘fons. Bacon, ib, par. 2. cap. 2. But this Tznick fome deny, and 
others allow of: Dr. 4. WM, of Trinity-College, Dublin, {in his 
Relat. of Anat. Obf. on the Eyes of Animals, ina Letter to Mr, 
: Boyle, An. 1682, annexed to his Anat. Account of the. Elephant 
burnt in Dublin, p. 57.) affirms the Tunica Aranea, and faith, 
I have often feen it before it was expofed to the Air one Minute, not- 
wwithfanding what Dr. Briggs faith tothe contrary, &c. But Dr. 
Briggs’s 
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fo varieth its Foeus, (if any fuch Variation there be, 
as fome affirm with great Probability) nor laftly, 
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Briggs’s Opinion is, Humor Cryftallinus, sniff’ aeri’ diutids expse — 
ftus, vel leniter coffus (inftar laéits) cuticulam non acguirit : qua 
werd impropric, Tanica Aranea dicttur, cum fit tantiim adventitia, ut 
In Ocule Bovis recens exeto appareat.  Brigg’s Opthalm, c. 3. 
The Cryftaline Humour being of a double Subftance, outwardly 
like a Jelly, towards the Center as confiftent as hard Suet, upon: 
+ eccafion whereof its Figure may be varied 7 which Variation may 
“be ‘made by the Ligamentum Ciliare ; Dr. Grew doth, upon thefe 
Accounts, not doubt to afcribe to the Ligamentum Ciliare,a Power 
- of making the Cry/ftalline more Convex, as well as of moving it to 
or from the Retina. See Grew’s Cofmelog. Sacr. lv. ct. 4. Now 
it is certain by the Laws of Opticks, that fomewhat of this is. 
abfolutely neceflary to diftin& Vifion, inafmuch as the. Rays pro- 
ceeding from nigh Objects do more diverge,: and thofe: from diftant 
Objetts lefs : Which. requires either that the Cryfalline Humour 
-fhould be made more convex,, or more flat; or elfe an Elongation,. 
“or fhortening of the Eye, or of the Diftance between the Cryffal- 
dine Humour and the Retina. SAR Y: 
But altho’ Dr. Briggs (fo good a Judge) denies the Tunica Cry- 
_frallina, contrary to the Opinion of moft former Anatomifts ; yet 
there is great Reafon to conclude he was in a Miftake, in my Opi- 
“nion, from'the Obfervations of the French Anatomifts, of the Cry- 
-fralline of the Eye of the Gemp or Chamois, who fay, The Mem- 
brana Arachnoides. was very thick, and bard, fo. that it was eafily 
feparated from the Cryfialliaus. P.145, 60 ve 
The fame Anatomifts alfo favour the Surmife of Dr. Grew, 
This [Contraction of the Fibres of the Ligamentum Ciliare on one 
fide, and Dilatation on the other], would make us think that thefe 
Fibres of the Ligamentum Ciliare, are capable. of Contraction, and 
. voluntary Dilatation, like that of the Fibres of the Mufcles 5 and that 
this A@ion may augment, or diminifh the Convextty of the Cryftallinus, 
according as the Need which the Diftance of the Objetts may make it 
to bave on the Eye, te fee more clearly and diftinély. . Anat. De- 
fcript. of a Bear, pr 4g. | es ; yee 
Since my penning the foregoing Notes, having as critically as F 
eould, diffeéted many Eyes of Birds, Beafts, and Fithes, I mani- 
feltly found the Membrana Arachnetdes, and will undertake to thew 
it any one, with great Eafe and Certainty. It is indeed fo tranfpa- 
rent, as not to be feen diftinét from the Cryfalline, But if the 
Cornea and Uvea be taken off before, or the vitreous part 
ind 
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- its admirable Approach.to or from the Retina, by 
the help of the Ciliar. Ligament (a), according as 
| ees Ce Wale Objects. 
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hind it, and the Outfide of the Cryfalline be gently:cut, the Arache 
noides may be feen to open, and the Cryffaliine will eafily leap out,. 
and part from the Ligamentum Ciliare; which otherwife ‘it would 
not do: For it is by the Arachanoides braced to the Ligamentum Cre 
fare. This Membrane or Tunick, in the Ox, is fo fubftantiak 
and ftrong, tho’ thin, that it yields to, or finks under'the fharpeft 
Lancet, and requires (for fo thin and weak a Membrane in Ap- 
pearance) a ftrong Preffure to pierce it. 
(2) As Birds and Fifhes are in divers Things conformable, fo- 
- $n fome fort they are in their Eye, to enable it to correfpond to 
all the Convergences, and Divergences of the Rays, which the 
Variations of each of the Mediums may produce. For this Ser- 
vice the Tunrca Choroides [in Vithes}. hath a mufeulous Subftance 
at the Bottom of it, lying round the Optick Nerve, at a fmali 
Diftance from it ; by which means I imagine they are able to con- 
tract, and dilate the Choroides, and thereby to lengthes.and fliorten 
the Eye: For the helping in which Service, I imagine it is that 
the Choreides and Sclerotica, are in a great meafure parted, that 
the Ciorotdes may have the greater Liberty of aéting upon the 
Humours within. ) gay 
But in Birds, I have myfelf found, that altho’ the Choroides 
be parted from the Selererica, yet the Choreides hath no Mufcle, 
but initead thereof, a curious peftinated, Work, feated on the Op= 
tick Nerve, reprefented in Fig. 2. In which, ¢. a. ¢. bd. repres 
fents the Cheroides: and Sclerotica; a. d. the Part of the Oprick 
Nerve that is within the Eye; v.v.v. the vitreous Humour 3, 
af gb. the Peéften; bi. the Cryftalline, For the Reception 
of this Peéfen, the Optick Nerve comes farther within the Eye,. 
than in other Cteatures. The Structure of this Peéfen, is very 
like that of the Ligamentum Ciliare: and in the Eye of a Mag- 
pye, and fome others, I could perceive it to be mufculous towards 
the Bottom, This Peéfen is fo firmly fixed unto, or embodied in 
the vitreous Humour, that the nitreous Humour hangs firmly to it, 
and is not fo eafily parted from it, By which means all the Mo- 
tions of the Peéen areeafily communicated to the vitreous Hus 
mour, and indeed to ail contained in the Ghoroides. And forafe 
much as the Cryfalline is connected to the vitreous Humour, theree 
fore alfo the Alterations in the witreous Humour affeét alfo the 
Cryftalline ; and the Cryfalline hereby brought nearer unto, or ~ 
farther from the Retina, as Occafion is,. 
er ee Befides 
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Objeéts are far off ‘or near, becatife thefe Things | 
are what are ufually taken notice of ;-but that which 
I fhall obferve is, the prodigious Art and Finery of | 
late nice microfcopical Obfervations (a), coni- 

pofed 
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 Befides all which Obferyables in the Choroides, and inner Eye, 
I have alfo found this farther remarkable in the Sclerotica, and 
outer-part of the Eye of Birds, wiz. That the fore-part of the 
Sclerotica is horny and hard, the middle-part thin and flexible, and 
Braces intervene between the fore and hind-part, running be- 
tween the Choroeides and Sclerotica ; by which means the Cornea, 
and back-part of the Eye, are brought to the fame Conformity, 
that the reft of the Eye hath. et (2 asa {y $5: 
- The great End and Defign of this fingular and curious 4ppa- 
rvatus in the Eyes, both of Birds and Fithes, J take to be, 1. To 
enable ‘thofe’ Creatures to’ fee at all Diftances, far off, or nigh j 
which (efpecially in the Waters) requireth a different Conforma- 
tion of the Eye. In Birds alfo, this is of great Ufe, to enable 
them to fee their Food at their Bill’s End, or to reach the ut- 
moft Diftances their high Flights enable them to view ; as to fee 
over great Tracts of Sea or Land, whither they have Occafion to 
fly ; or to fee their Food or Prey, even fmall Fithes in the Wa- 
ters, and Birds, Worms, &c. on the Earth, when they fit upon 
Trees}; high Rocks, or are hovering high in the Air’ 2. ‘Fo ens 
able thofe Animals to adapt their Eye to all the various Refracti- 
ons of their Medium. Even the Air itfelf varies the Refractions, 
according as it is rarer or denfer, more or lefs compreffed ; as is 
manifeft from the learned and ingenious Mr. Lewsdorp’s Experi 
ment in Philof, Tranf. No.257. and fome other Experiments 
fince of the before-commended Mr. Hawk/bce, both in natural, 
rarified, and compreffed Air; in each of which; the Refractions 
conftantly varied in -exaét Proportion to’ the Rarity or Denfity of 
the Air: Vide Hawk/fbee’s Exp. p. 175, &e. — RL tacpead? 
~ Befides this Conformity in general, between the Eyes of Birds 
and Fithes,; Dz Hamel tells us of a fingular Conformity in- the 
Cormorant’s Eye, and that is, that the Cryfalline is globous, as 
in Fithes, to enable it to fee and purfue its Prey under Water : 
Which F. Faber, in Mr. Willoughby, faith, they do «uith won- 
derful Swiftnefs, and for a long Time, Will, Ornithol, p. 329 
(a) The Cryftalline Humour, when dry’d, doth manifeftly enough 
Zppear' to be made up of many very thin {pherical my sae or 
j es 
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“pofed of divers thin Scales, and thefe made up of 
“one fingle minuteft Thread or Fibre, wound round 
‘and round, fo as not to crofs one another in any 
‘one Place, and yet'to meet, fome in two, and 
“fome in more different Centres ; a Web not to be 

woven, an Optick Lens, not to be wrought by any 

Art lefs than infinite Wifdom. ee 
-_ Lajftly, “Yo conclude the Parts of this admirable 

Organ, F thall only’make one Remark more, and 
“that is about its Nerves. ‘And here, among others, 

the admirable Make of the ‘Optick Nerves might 

deferve to be taken Notice of in the firft Place, their 
* Medullary Part (a) terminating in the Brain itfelf, 
the Teguments propagated from the Meninges, and 
terminating in the Coats of the Eye, and their com- 
“modious Infertions into the Ball of the Eye, in fome 
“directly oppofite to the Pupil of the Eye, in others 
Be OR - ee 4,,,. obliquely 
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“Scales lying upon one another. Mr. Letvenboeck reckons there 
may_be two thoufand of them in one Cryfalline, from the outer- 
moft to the Centre. Every one of thefe Scales, he faith, he hath 

_difcovered. to be made up of-one fingle Fibre, or -fineft Thread 
wound, in’a moft ftupendous Manner, this Way, and that Way, 

_ fo as. to run feveral Courfes, and meet in as many Centres, and yet 
not to interfere, or crofs one another, in any one Place, In 

.Oxen, Sheep, Hogs, Dogs and Cats, the Thread fpreads. into three 

_feveral Courfes, and makes as many Centres: In Whales five 3 but 
-in Hares and Radbets only two. In the whole Surface of an Ox’s 
Cryftalline, he reckons there are more than twelve thoufand Fibres 

‘juxtapofited. For the clear and right underfanding of the Man- 
ner of which admirable Piece of Mechanifm,.I thal! refer to, his 

Cuts and Defcriptions in Philof.. Tranf. No. 165, and.193. The 

Truth, hereof I’ have heard fome, ingenious.Men queftion 3 but it 
‘is what I'myfelf have feen, and can fhew to any Body, with the 
Help of a. good»Microfcope. ari gee Tape bikin eat 

(a) S. Malpighi obferved the Middle of the Optich Nerve of the 

Sword-Fifh, to be nothing elfe but a large Membrane, folded ac- 

cording to.its Length: in many Doubles, almoft like a,Fan, and 

_invefted by the Dura Mater ; whereas in Land-Animals it isa 


~ Bundle of Fibres, Wide Philof, Tranf. No. 27. 
’ (a) Cer- 
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obliquely towards one Side (a). But moft of thefe 
‘Things have been treated of, and the Convenience : 
hereof fet forth, by others that have written of 
Gon’s Works, I thall therefore take Notice only 
of one wife Provifion the Creator hath made about 
the Motion of the Eye, by uniting into one, the 
Third Pair of Nerves, called the Motory Nerwes (), 
each of which fending its Branches into each Muf- 
cle of each Eye, would caufe a Diftortion in the 
Eyes ; but being united into one, near their Infer- 
tion into the Brain, do thereby caufe both Eyes to 
have the fame Motion ; fo that when one. Pe is 
moved this Way and that Way, to this and that Ob- 
ject, the other Eye is turned the fame Way alfo. 
_. Thus from this tranfient and flight View (I may 
Call it) of the Parts of the Eye, it appears what an 
admirable Artift was the Contriver thereof... And 
DOW OR ELE ee ioe Ah i ames Mg 
_ Seventh and laf? Place, let us confider what Pro- 
vifion this admirable Artift hath made for the Guard 
and Security of this fo well form'’d Organ (c). And 
| me. ehh : abcloecbhtabn’ . here 
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(a) Certiffemum eff, qudd in omnibus Oculis bumanis (ques fatter 
mibi diffecare contigit) Nervus opticus Pupille a2 diametre oppo- 
aitur, sc. Brigg’s Opthal. Cap. 3. Seét. 15. Ita Wallis “de 
Anim, Brut. p.t. ¢. 15. ; eas 

Nervi Optici in nobis, items in Cane, Pele (& in ceteris forfan 
animalibus calidis) ad fundum Oculi delati Pupillae regioni prefpici- 

“wnt, dum interim in altis Quadrupedibus, uti eriam in Pifcibus & 
Wolucribus, oblique femper Tunic Sclerosidi inferuntiy. Unde, 
“Willis ib. Cap. 7. Sect. 11. Pi AP cere: oh 
"  (b) ‘This Pair is united at rts Rife ; whence ts commonly drawn a 
*Reafon why one Eye being moved towards ‘an Objef?, the other is’ di- 

vetted alfo to the fame. Gibfon’s Anat. Book IM. Chap. 11. So 


Bartholine Anat.. Libellous 3. Cap. 2. + Me = fen 
(¢) Among all the other Security the Eye hath, we may rec- 
kon the Reparation of the Aqueous Humour ; by which Means the 
Eye when wounded, and that in all Appearance very dangeroufly 
‘too, doth often recover its Sight : Of which Bern. Verxafcha gives 
‘Givers Examples ancient and modern. One is from yg he a 
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here we fhall find the Guard equivalent to the Ufe 
and Excellency of the Part, The whole Organ for-. 
tified and fenced with ftrong, compact Bones, lodg-. 
edin a ftrong, well made Socket, and the Eye it- 
felf guarded with a nice made Cover (a). Its Hue 
mours, and its inward Tunicks, are indeed tender, 

| : propor- 
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Boy fo wounded, lhat the Cornea fell, and became flaccid, but yet 
recovered his Sight. Other fuch like Inftances alfo he gives from 


Realdus Columbus, Rhodius, and ke te 3 and one that he cured. 


himfelf, in thefe Words; Ego in Nobshffimi wiri filiola fimilem. 
eaufum obfervavi : bac dum levibus de caufis cum fratre altercaret, 
ifle tracundid percitus cultellum Scriptorium apprebendit, & fororis 
oculo vulnus infligit, inde bumer aqueus effluxit. Vocatus prefentem 
Chirurgum jufii fequens collyxium anodynum & exficcans tepide fapins 
admovere, R, ag. Plantag, 3 iv. Rofar. Sanicul. Eupbraf. ana 
Trochifc. alb. Rhaf. cum Opio ‘ij. Tutia pp. Vj. Croci orient., 

§.M. Hoc Collyrium inflammationem compefeuit, vulnus ficcavit 
& fanavit, Hine poft aliquot menfes Humor aqueus fuccrevit. Nam 


wifus, fed debilior, cum fummo parentum gaudio redivit, B, Vere 


zafchae Obfery. Medicae. Obf. 14. . 
Another Cure of this Kind, was experimented By Dr. Danicd 
Majer, upon a Goofe, Ana. 1670. the Azueous Humour of both 
whofe Eyes they let out, fo that the Eyes fell, and the Goofe be- 
came quite blind: But without the Ufe ef any Medicine, in about 
two Days Time, Nature repaired the watery Humour again, the 
Eyes returned to their former Turgency, and the Goofe was in a 
Week after produced Seeing, before twenty-eight or thirty Speétae 
tors. Epbem. Germ. T..1. Add. ad Obf. 117. . 
From the fame Caufe, I doubt not, it was that the Eye of a 
Gentleman’s Daughter, and thofe of a Cock, when wounded, fo 
that the Cornea funk, were reftored by a Lithvanian Chymift, that 
pafied for a Conjurer, by the Ufe of a Liquor found in. May, im. 
the Veficulae of E/m. Of which fee Mr. Ray’s Catal. Cantab. in 
Ulmus from Henr, ab Heers, Re ESR ALTE RAR 
(a) Palpebra, que funt tegumenta Oculorum, mollifime ta&lu, ne. 
lederent aciem, aptifime falta, & ad claudendas Fapilias, né quid 


sncideret, & ad aperiendas ; idque providit, wt identidem fieri poffet 


cum maxima celeritate. Muniteque funt Palpebra tanquam vallo 
pilorum: guibus & apertis Oculis, fi quid incideret, repelleretur, 
& fomno conniventibus, cum Oculis ad cernendum non egerimus, ut 
qui, tanguam. involuti, guiefcerent, Latent pratered utiliter, &@ 
excelfis undique partibus fepiuntur. Primim enim fuperiora. Ee 

siliss 


Y 
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proportionate to ‘their tender, curious Ufes ; but 
the Coats without, are context and callous, firm 
and ftrong.. And in fome Animals, particularly 
ph kbp es | vy Toe Birds 
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ciliis obdufla fuidorem'a capite, et Fronte defluentem repellunt. Gena 
deinde ab inferiore parte tutantur fubjeti@, leviterque eminentes. 
Cicer. de Nat. Deor, 1.2. c. 57. "i 

’ Tully, in the Perfon of a Sroick, having fo well accounted for the. 
Ufe of the Eye-lds, I hall for'a further Mamifeltation of the Cre- 
' ator’s Contrivance and ftruéture of them, take Notice of two or 
three Things: 1. They confit of athin and flexible, but ftrong 
Skin, by which Means they the better wipe, clean, and guard the 
Cornea. 2. Their Edges are fortified with a foft Cartilage, by 
which Means they are not only enabled the better to do their Of- 
fice, but alfo to clofe and thut the better. 3. Out of thefe Carti- 
lages grows a Pallifade of {tiff Hairs, of great Ufe to warn the Eye 
of the Invafion of Dangers, to keep off Motes, and to thut out 
too exceflive Light, &¢. and at the fame time to admit of (through 
their Intervals} a fufficient Paffage for Objeéts to approach the 
the Eye. And it is remarkable, That thefe Hairs grow but toa 
certain, commodious Length, and need no Cutting, as many other 
Hairs of the Body do: Alfo, That their Points ftand out of the 
Way, and in the Upper-Iid bend upwards, as they do downwards 
in the Lower-lid, whereby they are well adapted to their Ufe. 
From which laft Obfervables, we may learn how critical and nice 
the great Author of Nature hath been, in even the leaft and moft 
trivial Conveniencies belongiag to animal Bodies 3 for which Rea- 
fon I have added it to Tu//y’s Remarks. And more might have. | 
been added too, as particularly concerning the. curious Structure 
and Lodgment of the Right Mujcle, which opens the Eye-lids ; 
and the Orbrcularis, or Circular one, that fhuts them 3 the nice 
Apparatus of Glands that keep the Eye moift, and ferve for Tears ; 
together with the Reafon why Man alone, who is a focial Animal, 
doth exhibit his focial ‘Affeétions by fuch outward Tokens as Tears; 
the Nerves alfo, and other Organs aéting in this Miniftry. I 
might alfo fpeak of the Paffages for. difcharging the fuperfluous 
Moifture of the Eyes through the Noftrils, and much more of the 
like Kinds But it would take up too much Room in thefe Notes ; 
and therefore it fhall fuffice to give only fuch Hints as may create 
a Sufpicion of a noble OEconomy and Contrivance in this (I had 
almoft faid) leaft confiderable Part of the Eye. But for Particu- 
lars I fhall refer to the Anatomifts ; and for fome of thefe Things, 
hs i wet | " particularly 
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Birds (a2), fome Part of thofe Tunicles have the 
Nature and Hardne(s of Bone or Horny! 
| But for Creatures,’ whofe Eyes, like the reft of 
their Body, are tender, and-without the Guard of 
Bones ; there Nature hath provided for this necefla- 
ry and tender Senfe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with: 

| . tet iertte drawing 
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‘particularly to Dr. Willis’s Cereb, Anat. and.de Anim. Brut. and 
Mr. Cowper's Elegant Cuts in the 11th Taé. of his Anatomy. 

To the Eye-lids we may add another Guard afforded the Eyes of 
moft Quadrupeds, Birds, and Fifhes, by the Niéfitating Membrane, 
which Dr Willis gives this Account. of ; Plutimis [ Animalibus] 
guibus Mufculus [ufpenforius adeft (which Limitation he needed not 
to have added) etiam alter Membranofus conceditur, qui juxta inte> 
riorem oculi canthum fitus, quande elevatur, Oculi globum feré totum 
obtegit. Hujus ufus effe videtur, ut cum Beflia@ inter gramina, &e, 
capita [ua propter vittum capeffendum demergunt, bic Mufculus 
Oculi Pupillam, nd & ftipularum incurfa feriatur, occulit munitgue. 
De Anim Brut. p. I. 45. : Hit: WoT POUT y 

This Membrane Man hath not, he having little Occafion to 
thruft his Head into fuch Places of Annoyance, as Beafts, and 
other Animals; or if he hath, he can defend his Eyes with his 
Hands. But Birds (who frequent Trees and Bushes) :and-Quadru- 
peds, (Hedges and long Grafs) and who haveno Part ready, like 
the Hand, to fence off Annoyances ;thefe, I fay, have this in- 
comparable Provifion made for the Safety of their Eyes. And 
for Fithes, as. they are deftitute of Eye-Lids, becaufe in the Wa- 
ters there is no Occafion for a Defenfative againft Duft and Motes, 
offenfive to the Eyes of Land- Animals, nor to moiften and wipe 
the Eyes, as the Eye-Lids do, fo the NiGitating Membrane is an 


abundant Provifion for all their Occafions, without the Addition 
of the Eye-Lids. ° Pr is iwiB iA 
And now, if we refleét, are thefe the Works of any Thing but 
a wife and indulgent Agent >? er thay i} 
(a) Although the Hardnefs and Firmnefs of the Adnata, or 
Sclerotica in Birds, is a good Guard to their Eyes, yet Ido not 
think it is made thus, fo much for a Defence, as to minifter 
to the lengthning and fhortning the Eye, mentioned before in 
Wote (a), p.r0r, &e.. | . eae” 


(a) Cocbleis 
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_ drawing its’ Eyes into’its Head (a2), and lodging 
them in the fame Safety with the Body. : 
_, Thus have I furvey’d this firft Senfe of Animals, 
may fay in a:curfory,/not accurate, ftri€t Manner, 
confidering the prodigious Workmanship thereof 3 

but fo, as abundantly to demonftrate it to be the 
Contrivance, the Work of no lefs a Being than the 
infinite, wife, potent, and indulgent Creator (4). 
For none lefs could compofe fo admirable an Or- 
gan, fo adapt all its Parts, fo adjuft it to all Occafi- 
ons, fo nicely provide for every Ufe, and for every 
Emergency: Ina Word, none lefs than Gon could, 
I fay, thus contrive, order, and provide an Organ, 
as magnificent and curious as. the Senfe is ufeful; a 
Senfe without which, as ail the animal World would 
be in perpetual Darknefs, fo it would Jabour under 
perpetual Inconveniencies, be expofed. to perpetual 
Harms, and fuffer perpetual Wants and Diftreffes, 
But now by this admirable Senfe, the great Gon, 
who hath placed us in this World, hathas well pro- 
vided for our comfortable Refidence in it ;_ enabled 
us to fee and chufe wholfome, yea, delicate Food; 
to provide ourfelves ufeful, yea, gaudy Cloathing, 
and commodious Places of Habitation and Retreat. 
Wecan now difpatch our Affairs with Alacrity and 
Pleafure, 


Camere 


(a) Cochleis oculorum vicem Cornicula bina pratentu implent, 
Plin, Nat. Hift. l. rz. ¢.37. See more of the Eyes of Snaiis 
before in Note (a), p. 913 and in Nore (2), p.92, I faid that I 
fufpected Moles alfo might thruft out, or withdraw their Eyes 
more or lefs within the Hair or Skin. 

(4) The diligent. Sturmius was fully perfuaded there could not 
be any fpeculative Atheifm in any one that thould well furvey 
the Eye. Nobis, faith he, fuit perfuafifimum, Atheifmum, quem 
wocant fpeculativum, 6. ¢. obfirmatam de Deitate in Univerfa 
nulla perfuafionem, babere locum aut inveniri non poffe in eo bo- 
mine, gut vel unius corporis organici, et fpeciatim Oculi fabricam 
attente animo afpexerit, Sturm. Exerc. Acad. g. de Vif, Organ. 
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Pleafure; go here and there asiour Occafion calls us. » 
We can, if Need be, ranfack the whole Globe, ipe>; 
netrate. into the Bowels of the. Earth,,.defcend :ta 
the Bottom of the Deep, travel)to the’ fartheft Re-, 
gions of this World, tolacquire Wealth, to encreafe 
our Knowledge, or even only. to pleafe ‘our Eyeand; 
Fancy. _We can now look about us, difcern’and: 
fhun the Precipices and. Dangers which every. where. 
enclofe us,.and would deftroy. us... And. thofe glo-, 
rious Objects, which fill the Heavens and, the’ Earth, , 
thofe admirable Works of Gop which every where; 
furround us, and which would be as nothing to us, 
without being feen, do by Means of this noble Senfe 
prefent their Glories to us (¢), and fill us with Ad- 
miration and Pleafure. . But I need.not expatiate = 


~—: 
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(a) The glorious Landfkips, and other Objeéts that prefent. 
themfelves to the Eye, are manifeftly painted on the Retina, and | 
that not ereét, but inverted as the Laws of Opticks require ; and 
is manifeft to the Eye from Monfieur Cartes’s Experiment, of 
. laying bare the-vitreous Humour on the Back-part of the Eye, 
and clapping over it a Bit of white Paper, or the Skin of an Egg ; 
and then placing the Fore- part of the Eye to the Hole of the Win- 
dow of a darkned Room. By which Means we have a pretty 
Landskip of the Objeéts abroad invertedly painted on the Paper, 
on the Back of the Eye. But now the Queftion is, How in this 
Cafe the Eye comes to fee the Objeéts ereét? Monfieur Cartes’s 
Anfwer is, Jorttia illius ex nulla imagine pendet, nec ex ulld alfi« 
one ab objeétis veniente, fedex folo fitu exiguarum partium cerebri, 
é guibus Nerwi expullulant,---- E.g. Cogitandum in Oculo---~fitum 
capillamenti nervi optict---refpondere & alium quendam partis cerebri 
----gui facit ut Anima fingula loca cognofcat, qua jacent in reéta, 
aut quafi rea lined ; ut ita mirari non debeamus corpora in naturals 
Situ vidert, quamvis imago in oculo delineata contrarium babeat. 
Dioptr. ¢.6. But our moft ingenious Mr. Molyneux anfwereth 
thus ; The Eye is only the Organ orlInfirument, it is the Soul 
that feés oA ee of the Eye. To enquire then bow the Soul . 
perceives the Objeét eret?, by an inverted Image, 1s to enquire into 
the Soul's Faculties----But ere&t and inverted are only Terms of Re- 
lation to up and down; or farther from, or nigher to the Centre of the 
Earth, in Parts of the fame Thing,oo--But the Eye, or wifive oe 
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the Ufefulnefs'and Praifes of this Senfe, which we‘ 
receive the Benefit of every ‘Momient;' and the 
Want, or any Defe& of which; welament among 
our grédteft ‘Misfortunés. eG9954 210 19 soon. 3 sd 
© Leaving then this’ Senfé;I-fhall proceed to the 
other four, but more briefly’ treat of them, ' by. 
Reafon we have fo ample a Sample “of the Divine: 
Art in’ the laftp’and*may: prefume that’ the fame-is 
exerted if all'as well agone,’ ‘For’ Demonftration ’ 
of whith, let ‘us in ‘the next Place carry our Scru- 
tiny to the Serife of Hearings) 4 
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ciilty takes no Notice of the. internal Pofture of its own Parts, but 
ufeth them as an Infirument only, contrived by Nature for the Exer- 
etfe of fuch a Faculty.---- Let ui imagine, that the Eye (on its lower 
Part) receives an Impulfe [by a Ray from the upper Part of the 
Odjeet] muff nor the vifive Faculty be~neceffarily direted hereby to” 
confider this Stroke, as coming from the Top rather than the Bottom 
of the Object] .and confequently be direéted to conclude it the Repre- 
entation of the lop ? Hereof we may be fatisfied, by fuppofing a Man’ 
‘flanding on bis Head, For bere, tho’ the upper Parts of Obje&s are 
painted on the upper Parts of the Eye, yet the Objeé#s are judged to 
be Ere. Whats faid of Erc&, and Reverfe,, maybe underftood of ° 
Sinifter and Dexter. Molyneux’s Dioptr, Noy. Part. 1, Prop. 284 © 
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(Of the Senfe of Hearing. 


fNOncerning the Senfe of Hearing, 1 thall take 
Notice of two Things, the Organ, the Ear ; 
and its Obje&t, Sound. LEAR? oY 

I. For the Organ, the Zar; I fhal pais by its 

convenient Number of being double, which {as in 
the laft Senfe) ferves for the commodious Hearing 
every Way round us; as alfo a wile Provifion for. 
the utter Lofs or Injury (2) of one of the Ears. But 
I hall a little infif upon its Situatien, and its ad- 
mirable Fabrick and Parts, too 
1. I¢ 

(a) 1 prefume it will not be ungrateful to take Notice here of 
the admirable, as well as ufeful Sagacity of fome deaf Perfons, 
that have learn’d to fupply their want of Hearing by underftanding 
what is faid by the Motion of the Lips. My very ingenious Frient 
Mr, Waller, R.S. Secr. gives this Account: There live now and 
bave from their Birth, in our Torn, a Man and bis Sifter, each 
about fifty Years old, neither of which have the leaft Senfe of Hear- 
ing,------- yet both of thefe know, by the Motion of the Lips only, 
whatever 1s faid to them, and will anfwer pertinently to the Queftion 

 propofed to them ---+-.- The Mother tcld me they could hear very well, 
and {peak when they were Children, but both loft that Senfe after. 
wvards, which makes them retain their Speech ; though that, to Per- 
fons not ufed to them, is a little uncouth and odd, but intelligible enough. 
Philofoph. Tranfa@. No 312. 

Such-another Inftance is that of Mr. Goddy, Minifter of St, 
Gervais in Geneva, his Daughter. She 7s now about Sixteen Years 
old, Her Nurfe bad an extraordinary Thicknefs of Hearing 5 at @ 
Year old, the Child fpake all thofe little Words that Children begin to 
{peak at that Age.----- At two Years old, they perceived See bad loft 

ber Hearing, and was fo Deaf, that ever Since, though fhe bears 

great Notfes, yet fhe bears nothing that one can fpeak to ber ncs.o0e 

But by obferving the Motions of the Mouth and Lips of others, op 

bath acquired fo many Words, that out of thefe fre bath formed a Sore 

of Fargen, in which foe can bold Converfation whole Days with 
G 
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1. It is fituated in the moft-convenient Part of 
the Body, (like as I faid the Eye is) in a Part 
near the common Senfory in the Brain, to give the 
more {peedy Information; in a Part where it can 
be beft guarded, and where it is moft free from 
Annoyances and Harms itfelf, and where it_gives 
the leaft Annoyance and Hindrance to the Exer- | 
cifes of any other Part ; in a Part appropriated to 
the peculiar Ufe of the principal Senfes, in the moft 
lofty, eminent Part of the Body, where it can per- 
ceive the moft Objects, and receive the greateft 
‘Information: And laftly, in a Part in the Neigh- 
bourhood of its Sifter Senfe the Eye, with whom 
it hath peculiar and admirable Communication by _ 
its Nerves, as I intend to fhew in its proper Place. 
In refpe@ then of its Situation and Place in the 
Body, this Senfe is well defigned and contrived, 
and may fo far be accounted the Work of fome ad- 
mirable Artift. But, _ | 
2, If we furvey its Fabrick and Parts, it will ap- 
pear to be an admirable Piece of the Divine Wif- 
dom, Art, and Power. For the Manifeftation of 
which, let us diftin@ly furvey the outward and the 
inward Part of its curious Organ. 3 
1. For the outward Ear: If we obferve its Stru- 
Gure in all Kinds of Animals, it muft needs be ac- 
knowledged to be admirably Artificial, it being fo — 
} nicely 


thofe that can peak her own Language. I could underftand fome of 
ber Words, but could not comprehend a Peried, for it feemed to be — 
but a confufed Noife. She knows nothing that is faid to ber, unlefs | 
jhe feeth the Motion of their Mouths that [peak to ber ; fo that in the 
Nizkt, when it is neceffary to {peak to ber, they muft light a Candle, — 
Orlyitne shing appeared the firangeft Part of the abole Narration: — 
She bath a Sifter, with whom fhe hath pradtifed her Language more : 
than qwith any other : And in the Night by laying ber Hand on ber 
Sifter’s Mouth, fhe can perceive by that what fhe faith, and fo can 
difcourfe with ber in the Night. Bithop Burnet’s Let. 4. 7, 248. 
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nicely prepared, .and adjufted to the peculiar Occa-, 
fions of each refpective Animal. In Man (a), itis 
of a Form proper for the erect Pofture of his Body. 
In Birds, of a Form proper for Flight; not protu- 
berant, becaufe that would obftruct their Progrefs, 
‘but clofe and covered,. to afford the eafier Paflage 
thro’ the Air. In Quadrupeds, its Form is agreeable 
to the Pofture, and flower Motion of their Bodies; 
and in thefe too, various, according to their vari- 

ous Occafions. In fome large, ereét and open, to 
hear the leaft Approaches of Dangers (4), in others 

covered, to keep out noxious Bodies. in the Sub- 

| | terra- 
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(a) I cannot but admire that our moft eminent modern Anato- 

mifts fhould not agrre, whether there be any Mufeles in the out- 
ward Ear of Man or not. Dr, Ker/ faith there ai “two 3 Dr. Drake 
the fame Number; and Dr. Grdfon makes them to be four. So 
alfo doth Monfieur Dionis, and fo did the ancient Anatomifts: 
But Dr. Schelbammer exprefly denies there are any, and faith,, 
Seduxit. autem religuos Brutorum Anatome, in quorum plerifque tales 
Mufeult plures inveniuntur 3 -putarunt autem fortaffis ignominiofun: 
Homini, fi non & bis infiruétus effet, & minus inde perfeétum animal 
fore. Schel. de Auditu, p. 1. c. 1, fe€t. 7. But Valfalva, whe 
wrote very lately, and is very accurate in his Survey of the Ear,. 
faith, Mufculi auricule pofteriores quandogue quatuor, quandogue duo ; 
fed ut plurimam tres adnotantur; F quando folim duo fe manifefant, 
tunc unus ex ills duplicato tendine verfus Concham deferri folet, Ho 
rum mufeulorum in numero varietatem non folum in diverfis; verurt 
etiam in eodem fubje&to quandoque vidi---- Ex guibus differentiis fub-_ 
orte funt Auctorum {9 MB in borum Mujfculorum numero, & 
pofitu s---- guod non eveniffet, fi pluries in diverfis Corporibus tidem 
Mufeuli quefiti effent. Ant. Mar. Valfalva de Aur. Human, c, 1. 
fe&t. 6. But Dr. Drake thinks fome of Valfalva’s Mufcles the 
Product of Fancy, Mr. Cowper makes them to be three, one 4r- 
tollent, and two Retrabent Mufeles: See Anat. Tab. 12.- 
(6) Inter cetere [animalia aurita] maxim? admirabilis off au- 
ris leporine fabrica, quod cum oat a animal fit, & prorfus 
inerme, natura id tum auditu acutiffime, tanquam hoftium exploratore 
ad prefentienda pericula, tum pedibus ceu armis ad currendum 
fees muniffe videtur, A, Kircher’s Phonurg. L. 1. Seét.7. Tech= 
nal, 2, 
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terraneous ah La who are forced to mine and 
dig for their Food and Habitation, as a protube- 
rant Ear, like that of other Quadrupeds, would ’ 
obftruét their Labours, and bé apt to be torn and in=. 
_jured; fo they have the contrary’(@)} their Ears: 
fhort, lodged deep and backward in their Head, and 
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(a) Moles have no protuberant Ear, but only a round Hole be-- 
tween the Neck and Shoulder; which Situation of it, together 
with the thick, fhort Fur that covers it, is a fufficient Defenfa- 
tive againft external Annoyances, The Meatus Auditorius is long, 
round, and cartilaginous, reaching to the under part of the Skull, 
Round the Infide runs.a little Ridge, refembling two Threads of" 
a Skrew; at the-Bottom whereof is a pretty Inlet leading to the 
Drum, made, on one fide, with the aforefaid cochleous Ridge, 
and.on the other, with a {mall Cartilage. I obferved there was 
Cerumen in the Dfeatus. Bid Sh 

As to the iat Ear, it is fomewhat fingular, and different” 
from that of the other Quadrupeds, and much more from Birds; — 
altho’ I have met with fome Authors that make it agreeing with’ 
that of Birds. There are three fmall Bones only (all hollow) by 
which the Drum (to ufe the old Appellation) or the Membrana 
‘Tympani {as others call it) a€teth upon the Auditory Nerve. The 
firt is the Mafleus, which hath two Procefles nearly of equal 
Length; the longer of which is braced to the Membrana Tympant, 
the fhorter to the fide of the Drum or Os Petrofum; the back part 
of it refembles the Head and Stalk of a {mall Mu/broom, fach as‘ 
ate pickled. On the back of the Mad/eus lies the next fmall Bone, | 
which may be called the Ixcus, long, and without any Procefs, ” 
having fomewhat the Form of the fhort Scoop wherewith Water _ 
men throw the Water out of their Wherries. To the end of this 
the third and laft {mall Bone is tacked by a very tender Brace. 
This little Bone beats the Office »f the Stages, but is only forked 
without any Bafe. One of thefe Forks is at one Feneffra, or Fos 
ramen, the other at another; in which Fenefre I apprehend the 
Forks are tacked to the Auditory Nerve. Thefe Fenefre (equi-- 
valent to the Feneffra Ovalis, and Rotwada in others) ‘are the In-° 
lets into the Coch/ea and Canales Semicirculares, in which the Az- 
ditory Nerve lieth. The Semicircular Canales lie at a diftance from 
the Drum, and are not lodged (as in other Animals) in a ftrong, ° 
thick Body of Bone, but are thruft out, within the Skull, mak-’ 
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pafling to the under Part thereof, and all fufficiently 
fenced and guarded. And as for Infe€ts, Reptiles, 
and the Inhabitants of the Waters, if they enjoy 
- this Senfe (as there is great Reafon to think they 
do) it. may probably be lodged commodioufly un~ 
der the fame Security and Guard, asthe Smelling, 
or fome- other wenle dst As, hs 3 og 
, find moreover, as,the Form of this Organ is va- 
_xious in various Animals, fo, in eachof them. its 
Structure is very curious and obfervable, being in 
all admirably contrived to collect the wandering, 
Circumambient Impreffions. and Undulations of 
Sound, and convey them to the Senfory within. 
If I fhould run over the feveral Genera of Animals, 
we might find a notable Profpeét.of the Handy-work 
of God(a), even in this fo inconfiderable a Part of 
Animals. -But I fhall only, carry my Survey to 
. : that 
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ing an Antram, with an handfome Arch leading into it, into 
which’a part of the Brain enters,” errata cas 
One Leg of the Mai/eus being faften’d to the Membrana Tym-. 
pani, and the Incus to the back of the Mal/eus, and the.top of that 
to the top of the Srapes, and the Ferks or Branches of the Stapes 
to the Auditery Nerve, 1 obferved that whenever I moved the 
“Membrane, all the little Bones were at the fame time moved, and 
confequtatly the auditory Nerve thereby affected alfo. ive 
I hope the Reader will excufe me for being fo particular in. this 
Organ only of the Afole, a defpifed Creature, but as notable an . 
Example of God’s Work, as its Life is different from that of other 
Quadrupeds 5 for, which Reafon it partly is that 1 have enlarged on 
_this part differing from that of others, and which no body that E_ 
know of, hath taken much notice of, and which is not difcoverable 
without great Patience and Application; and partly becaufe by 
comparing thofe Obfervations with Book VII. Chap,2+ Note (o) 
. Page 342. we may judge how the Senfe of Hearing is performed. 
(a). Among many Varieties, both in the inner and outer Ear, thofe 
which appear in the Pafjaze into the Rock-Bone, are. remarkable. 
For inan Owl, that perches ona Tree or Beam, and bearkens after 
the Prey beneath ber, it is preduced farther out above than it is be= 
tow, for the better Reception of the leaft Sound, But ina Fox, 
be he? Be that 
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that of Man. And here the firft Thing that offer- 
eth itfelf to our View, is the Helix, with its tor- 
tuous Cavities, made to ftop, and colleé& the fono- 
rous Undulations, to give them a gentle Circulation. 
and Refra€tion, and fo convey them to the Concha, 
or larger and more capacious round Cell at the 
Entrance of the Ear. And to bridle the Evagation 
of the Sound, when arrived fo far, but withal not 
to make a Confufion thereof, by any difagreeable 
Repercuffions, we may take Notice of a very cu- 
-rious Provifion in thofe little Protuberances, called 
the Tragus, and Antitragus of the outward Ear, 
of a commodious Form and Texture (a), and con- 
veniently lodged for this Ufe. The great Conve- 
nience and Benefit of this Form and Contrivance 
of the outward Ear, is fufficiently manifeft by the 
Want thereof, which caufeth a Confufion in the 
Hearing, with a certain Murmur, or Swooing, like 
the Fall of Waters (0). : 
Another 
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tbat feouteth underneath the Prey at Rooft, it is for the fame Reafor 
produced farther out bslow. In a@ Pole Cat, which bearkens firatt 
forward, it is produced bebind, for the taking of a forward Sound, 
Whereas in a Bare, which is very quick of Hearing, and thinks of 
nothing but being purfued, it is fupplied with a bony Tube, which, 
asa natural Otocouftick, is fo dtretted backward, as to ‘receive the 
fualleft and moft difant Sound tbat comes bebind her, Grew’s’ Cof- 
molog. Sacr. lib. 1, €. 5. fect. 6. Dea) SEIT: 

(a) The Texture of the Tragus and Antitragus, is fofter than 
that of the Helix, which ferveth gently to blunt, not foreibly to re~ 

el, the Sound in the Concha, : : 

(b) Dr. Gibjon’s Anatomy, Chap. 22. Book II¥. A 

Thofe whofe Ears are cut off, bave but a confufed way of Heare 
ing, and are obliged either to form a Cavity round the Ear with their 
ewn Hands, or elfe to make ufe of a Horn, and apply the End of it 
to the inner Cavity of the Ear, in order to receive the agitated Air, 

‘Lis likewwife obferved, tbat thofe whefe Ears jut out, bear better than 
‘flat- eared Perfons, Monfieur Dionis’s Anat, Demonft, 8. 
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Another wife Provifion of the Creator, is in.the 
Subftance of the outward Ear, which is cartilagi- 
nous, the fitteft for this Place. For (as an inge- 

-nious Anatomift (a) obferves) ‘‘ If it had been 
‘© Bone, it would have been troublefome, and 
‘© might by many Accidents, have been broken 
* off: If Fleth, it would have been fubje& to 
‘¢ Contufion.” But indeed a worfe Confequence 
than this would have enfued fuch a Softneis as that 
of Flefh, and that is, it would neither have re- 
mained expanded, neither would it fo kindly receive 
and circulate the Sounds, but abforb, retard, or 
blunt their Progrefs into the inward Organ. But 
being hard, and curioufly fmooth and tortuous, 
Sounds find an-eafy Paflage, with a regular Volu- 
tation and Refraction: As in a well built Arch, 
Grotto, or mufical Inftrument, which magnify and 
meliorate Sounds; and fome of which convey even 
a Whifper to a large Diftance (6): But frem the 
outward, let us carsy our Survey, 
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(a) Grbfon ibid. . 
| (Bb) Tt would naufeate the Reader to reckon up the Places famed 
for the Conveyance of Whifpers, fuch as the Prifon of Dronyfius at 
Syracufe, which is faid to increafe a Whifper to'a Noife 5 the clap- 
ping one’s Hands to the Sound of a Cannon, &c, Nor the Aque- 
duéis of Claudius, which carry a Voice fixteen Miles, and many 
others both ancient and modern.. If the Reader hath a mind to 
be entertained in this way, he may find enough in Kireber’s Phe- 
-‘nurgia, But it may not be irkfome to mention one or two of eur 
own in England, Among which, one of the moft famed is the 
Whifpering-Place in Gloucefer-Catbedral, which is no other than 
a Gallery above the Eaft End of the Choir, Jeading from one Side 
thereof to the other. It confifteth (if I miftake not) of five 
Angles, and fix Sides, the middlemoft of which is a naked, un- 
covered Window, looking into a Chapel behind it. 1 guefs the 
two Whifperers ftand at about twenty-five Yards Diftance from 
one another. But the Dome of St. Paul’s, Londen, is a more con- 
fiderable Whifpering-Place, where the ticking of a Watch (when 
no Noife is in the Streets) may be heard from Side to Side; yea,-a 
- G 4 Whifper 
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2. ‘To the inward Part of this admirable Organ. 
And here we find the moft curious and artful Pro-. 
vifion for every Emergency and Occafion, The, 
Auditory Paffage, in the firft Place, curioufly tun- 
neled, and artfully turned, to give Sounds an eafy 
Paffage, as well as a gentle Circulation and Re- 
fraction ; but withal, fo as to prevent their too 
furious rufhing in, and affaulting the more. tender 
Parts within, 

And forafmuch as it is neceffary that this Paffage 
fhould be always open, to be upon the Watch (a); 
therefore to prevent the invafion of noxious In- 
fects, or other Animals (who are apt to make 
their Retreat in every little Hole) Nature hath 
fecured this Paflage (6), with a bitter naufeous 

, 3 Excre- 
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Whifper may be fent all round the Dome. And not only in the 
Gallery below, but above, upon the Scaffold, I tried, and found 
that a Whifper would be carried over one’s Head round the Top of 
the Arch, notwithftanding there is a large Opening in the Middle 
of it, into the upper Part of the Dome. ¢ ° > 

(a) Auditus autem femper patet: ejus enim fenfz etiam dormientes 
egemus: quo citm fonus ¢ff-acceptus, etiam ¢ fomno excitamur, 
Flexaofum iter habet né quid intrare pofit, ff fimplex, G dsrefum 
pateret ; provifum etiam, ut fiqua minima beftiela conarctur irrume 
pere, in fordibus aurium, tanquam in wifco, inb@refceret. Cic. de 
Nat. Deor. 1]. 2. c. 57. 

It deferves a particular Remark here, that in Infants in the 
Womb, and newly Born, the Méeatus Auditorius is fhut up very 
clofely, partly by the Conftri€tion of the Paflage, and partly by 
a glutinous Subftance, whereby the Tympanum is guarded againit 
the Water in the Secundine, and againit the Injuries of the Air as 
foon as the Infant is born. 

(6) It is remarkable, that in moft, if not all Animals, whofe 
Ears are tunneled, or where the Meatus Auditerius is long enough 
to afford Harbour to Ear-wigs, or other Infeéts; that, I fay, in 
_ the Ears of fuch, Ear-qwax is conftantly to be found. But ia 
Birds, whofe Ears are covered with Feathers, and where the Tyme 
panum lies but a little Way within the Skull, no Har-wax is 
found, becaufe none is neeeflary to the Ears fo well guarded, and 
fo little tunneled, : 


fa) The 
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Excrement (a),, afforded from the Glands (4) ap-. 
P pointes tor thigt Super. s es Cy, me ee 

From hence let us approach the moft inward 

‘Parts, in which we fhall fee Strokes of the moft 
exquifite Art. To pafs over the znnate dir, that 
‘moft Authors talk of (¢) (becaufe there is no fuch) 
| ei” Sa PS Tee 
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(a2) The Ear-Wax was thought, by the old Anatomifts, to be 
an Excrement of the Brain: Humér biliofus d cerebro expurgatus, 
the Bartholines fay of It, 7.3.¢-9. But as Schelbammer well ob- 
ferves, Nil abfurdius, quam cerebri excrementum boc fratuere. Nam 
& ratio nulla fuader, ut in cerebro fieri excrementum tale credamus + 
ones neque vie patent per quas ab eo feclufum in meatum auditorium 
poffit inde penetrare. As to its Tafte, Cafferius gives Inftances of 
its being fweet in fome Creatures. But Sche/bammer fays, Ego verd 
emper, cum amaritie aliquid dulcedinis in illo deprebendi. Vide 
Schel. de Audit, p. x. c 2. fe, 10. But I could never diftinguith 
any Sweetnefs in it; but think it infipid mixed with a Bitternets, 

(6) Cerumina amara Arteriolis exudantia, Willis de Anim. - 
Brut. par. 1. c. 14. Inthe Skin--- are little Glands, which fur~ 
nif a yellow and bitter Bumeur. Monfieur Dionis’s Dem. 18. An 
handfome Cut of thofe Glandule Ceruminof@ is in Dr. Drake, from 
Valfalva. : 

Pliny attributes a great Virtue to the Ear-Wax 5 Morfus hominis 
inter afperrimos numeratur : medentur fordes ex auribus: acne quis 
miretur, etiam Scorpionum iGibus Serpentiumque flatim impofite, — 
Plin. Nat. Hift. 7.28. c. 4. And that it hath an healing Quality, 
and may be accounted a good Balfam, I my felf have experienced, 

(c) That there is fuch a Thing as the innate Air (talked of 
much by moft Authors on this Subject) Scbelbammer very juftly, 
Ithink, denies; by Reafon there is a Paflage into the inner Ear 
from the Throat, through which the inmate Air may pals out, and , 
the outward Air enter in. Vide Par. Alt. p.2. c. 1, fect. Jo. 
When by fopping our Breath, and ftraining, we foree the external ~ 
Air into the Ear, it may be heard rufhing in; and if much be 
forced in, it may be felt alfo to beat againft the Tympanum. When 
the Pafiage to the Throat is by any Mcans ftopped, as by a Cold 
in the Head, €&’c, the Hearing thereby becomes dull and blunt ; 
by Reafon the Communication between the outward and inward 
Air is obftruéted: But when by ftrong Swallowing, or fuch like 


Motion of the Throat, the Paflage is opened, we perceive it by a 
et fudden 
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the Paflage to the Palate (a), and their Ufes, with 
. divers other curious Things that might be named ; 
Jet us ftop a little at the Part containing the reft, 
namely, the Bone (4). The particular Texture and 
Hardnefs.of which, above other Bones of the Body, 
isvery remarkable 5 whereby it ferves not only as a 
fubftantial Guard to the Senfory, but alfo to oppofe 
the Impulfes of the ztherial Matter, that there may 
be no Lofs nor Confufion in the Sound ;_ but that it 
may be convey’d regularly, and intirely to the au- 
ditory Nerves. | ae 1 : 
The next Part I fhall take Notice of, may be 
that fine Membrane, called the Lympanum, or Mem- > 
. ra Be “2 Worana @ 


i 


- F 
fudden Smack or Crack, and we immediately hear very clearly 3 ~ 
the Load of feculent Air being at-that Time difcharged from the 
ismer Ear. 

It is a wife Provifion, that the Paffage for the Air into the Ear, 
is from the Throat ; Ut aon flatim quivis aér externus irrumpere 
queat {as Schelbammer faith, Par. ult, Cap. 4. Sect. 8.) fed nonnibil * 
tmmutatus, ac temperatus, calore ex medio ventre expirante’ imo © 
_fortaffis non facile alius, nifi ex pulmonibus, 
(a) Valfalva hath given us a more accurate Defcription of the 
Tuba Euffachtana, or Paffage to the Palate, than any other Au- _ 
thor; to whom I therefore refer, De ur, Human. Cap. 2. 
Sect. 16, Ge. 

The chief Ufe hereof, he thinks, is to give way to the inner 
Air, upon every Motion of the Membrana Tympant, the Malleus, 
Incus, and Stapes. ‘This Paflage, if it be fhut up, Deafnefsen- 
fues: Of which he gives two Inftances: One a Gentleman, — 
who loft his Hearing by a Polypus in the Nofe reaching to the 
Uvula ; the other a Yeoman, labouring with an Ulcer above the 
left Side of the Uwula; which when he ftopt with a Tent dipped 
in Medicine, he loft his Hearing in the left Ear, and recovered it, 

‘as foonsas the Tent was out. Jbid. Cap. <. Sect. ro. 

(4) Os Hongo ex guo interiores [Labyrinthi] cavstatum 
_ parietes conflati fume, album, duriffimum, necron maxime compaéium, 
Id autem & Natura ita comparatum effé videtur, ut materia etherea 
Scnorum objeEiorum impreffionibus onuffa, dum preediiis impingitur 
Parietibus, nibil aut faltem fere nibil motiis: fut amittat, atgueaded, 
illum qualem ab Objettis fonoris:accepit, talem communicet {piritut ant 
mali contento intra expanfiones ramt nollioris Nervorum auris. Drv. 

Rayin, Vicuffenes of Montpelher, in Phil. Tranf, No 258. ta) TI 
a aS 
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Crap. II. Of the 


_brana Tympani (a), with its inner Membrane (2) 3 


together with the four little appendent Bones (c), 


ue 


and the three inner Mufcles to move them, and 
adjuft the whole Compages to the feveral Purpofes 
: | wre a 8) 


a 3 2 i 


(a) The Zympanion of the Ear,. or as Valfalva and the Mo- 
derns, the Membrani Tympani, was taken notice of as early as. 
Hippecrates’s Time. In Birds, it is-ftrained towards the outward: 
Parts ; in other Animals towards the Brain, or inner Parts. Mon- 
fieur Dionis faith, It is not equally faffened to the whole Circum-. 
ference of the bony Circle, in which it is inchafed ; for on the upper 


Side it bath a free difergaged Part, by which fome can give vent to’ 


the Smoak in their Mouth. Demonitr.8. That thers is fome Paf- 
fage I doubt not, but I queftion whether Monfieur Dionis ever 
faw the difengaged. Part he mentions. I have myfelf carefully 
fearched divers Subjects, and: do not remember to have feen any: 
fuch Paflage 3, and I perceive it efcaped the diligent Scbelbam- 
mer’s Eye, Valfalva alfo, by injecting in through. the Tuba * 
Euftacbiana, could not force any Liquor into the Meatus Audito~ 
rius; but yet he imagines he found the Paflage out in arothex 
Place of the Drum, in fome morbid, and one found Head. Val- 
falu, de Aur, Hum, Cap. 2. Se&. 3, Mr. Cowper alfo affirms 
there is a Paflage by the upper Part of the Membrane. Anat.. 
Ap. Fig. 8. 

(4) Dr. Viexffens, before-named,. difcovered'a Membrane, fenuz/- 


fime raraque admedim. texture intra cavitatem Tympani; as he 


deferibes it. Whofe ufe he faith is, 1. Oceludens Labyrinth januan 


_ impedit nd naturalis puriffimus ac fubtilifimus Aér.intra cavitates-~- - 


communicationem----babeat cum aére craffo.. 2. Labyrintht bafin ca~ 
Lefacit, Sc. ubi fupra. Probably this double Membrane may be 
fuch, or after the fame manner as it. is in the Zympanum. of Birds > 
Of whieh fee my Obfervations in Book VII, Chap. 2. Note (25. 


F 342: hte 
f (c) The four little Bones being treated: of by all that. Have: 
concerned themfelves about this Senfe of Hearing, fince their. 
Difcovery, I fhall take notice of only two Things concerning: 
them. 1. The Difcovery of ‘them is owing wholly to the- 
Diligence and. Sagacity of the latter Ages; of which Sche/-- 
hammer gives this Account from Fallopius :. Hae Officula Qnlie- 
quis Anatomicis ----- ignota fuere 5 primufque qui in lucem pro- 
duxit [Malleum & Incudem] uit Fac. Carpenfis 5, primus quogue: 
procul emni dubio Anatomica artis, quam Vefatius- poftea perfect. 
refaurator.. Tertium [Stapedem] davenrt ac promulgavit. primus 


Fob,. Phil. ab Ingraffia, Siculus, Philofopbus, ac Medieus dex « 


Silfimys, r's 
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of Hearing, to hear all Manner of Sounds, loud or 
languid, harfh or grateful(a), 

cay WEE ae oe ae From 


7 
a 


 tiffimus, Quartum, Thoma Bartholin, teffe, viro icngé celeberrime, | 
Fran. Sylvia debetur. Schel. ubi fupra. Cap. 3 Sett.9g. 2, Their 
Difference in Animals: In Man, and Quadrupeds, they are four, 
curioufly inarticulated with one another; with an external and in- 
ternal Mufcle to draw, or work them, in extending, or relaxing 
the Drum; but in Fow/s the Cafe is very different: His unum O/f - 
cxlum folam largita eff Natura, quod mobilis, qu@ in Tympanum wie, 
detur terminart, Vd. ib, Sect. 3. Callumellam forte appellaveris : 
teres enim eft &F fubtiliffimum, bafi innitens latiori, rotunda. Huic- 
adnexa eft cartilage valde [ mobilis|. In the Ears of all the Fowl! that I 
could examine, I never found any more than one Bone, and a Cartilage, 
making a Foint with it, that was eafily moveable, The Cartilage 
bad generally an Epibby or tivo, one on each Side----Tbe Bone 
was very bard and friall, having at the End of it a broad Plate, of 


the fame Subftance, very thin, upon which it refed as on its Bajiss | 


Dr. Al, Moulen in Phil. Tranf. No 100, 

Thefe are the moft material Things I find obferved by others, 
concerning the Ears “of Fowls, and fome of them hardly, I be- 
lieve, obferved before. To which I fhall fubjoin fome other 
Things I have myfelf difcovered, that I prefume efcaped the Eyes 

_ of thote moft curious and inquifitive Anatomifts. Of which fee the 
Jatt cited Book VII. Chap. 2. Note (b) Page 342, . 

(a) Videtur quod Tympanum Auditionis infrumentum praliminare, 
& quafi preparatorium fuerit, quod Soni impreffionem, five Species 
fenfibiles primo fufeipiens, eas in debitd proportione, GF apta confor= 
mitate, verfas Senforium, quod adbuc interius fitum eff, dirigat: fis - 
mili officio fungitur refpetta Auditiis, ac tunica Ocul: Pupillam cone 
flituentes, refpediu Vifds; utreque Membrane Species fenfibiles re- 
fringunt G quafi emolliunt, eafque Senforio non nifi proportionatas 
tradunt, cui nudo fi adveniant, teneriorem ejus crafin facile ledant, 
axt ebruant. Revera Tympanum non audit, fed meliori tutiorique Aus 
ditront confert. Si bec pars defruatur, Senfio adbuc aliquamdiu, 
radi licét modo, peragi poffit; quippe expertmento olim in Cane faéio, 
Efe, e-42 Sanitoris officio ut Tympanum ree defungi poffit, expanfur 
jus pro data occafione firingi, aut relaxari debet, veluti MIALT ime 


——_— 


Ocul: Pupilla-----Quapropter buic Auris Tympano, non fecus ac beleive 


lito, wacbine five taniz quedam epponuntur, guee Super ficiem ejus 
mode tenforem, medo laxiorem reddant: boc enim effictunt tria Offi- 


cata, cum Mufculo, &¢,. Willis de Anim, Brat, Chapprg, 2 


7s ee 
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From this Region of the Zympanum, I mesh 
roentstt 1) a eta si pals 


For this Opinion of Dr. Willis, Dr. Schelbammer is very fevere 
upon him, deriding the Refra€tions he fpeaks of ; and therefore 
ferioufly proves, that they are the Humours, not Tunicks of the 
Eye, that refraét the Rays of Light; and then jeeringly demand. 
eth, Whether the fonorous Rays are refraéted by pafling through 
a different Medium ? Whether the Convexity or Concavity of the 
Drum colleéts thofe Rays into a focal Point, or featters them ? &c, 
And then faith, Od has rationes & clariff. Viri, ac de re Medicé praee 
claré meriti, fententid. non poffumus nen effe alieniores 5 in quo uti ine 
§enium admiror, quoties medicamentorum vires, aut morborum caufas 
explicat, fic ubs forum fuum egreffus, Philofophum agit, a¢ vel Pare 
tium ufamt, vel Chymicarum rerum naturam ferutetur, ejus baud fer 
mel non modd judicium defidere, verium aliquando etiam jidem. This 
is fo fevere and unjuft a Cenfure of our truly &mous Countryman, 
(a Man of known Probity) that might deferve a better Anfwer ; 
but I have only Time to fay, that a!though Dr. Schelbammer hath 


_ out-done all that wrote before him, in his Book de wuditu, and 


thewed himfelf a Man of Learning and Indufiry ; yet as our Coun 
tryman wrote more than he, (though perhaps not free from Errors 
too) fo he hath manifefted himfelf to have been as curious and 
fagacious an Anatomift, as great a Philofopher, and as learned and 
Skilful a Phyfician, as any of his Cenfurers, and his Reputation 
for Veracity and Integrity, was no lefs than any of theirs too. 
But after all this terrible Clamour, Dr. Schelbammer prejudicately 
miftaketh Dr. W7/lis’s Meaning, to fay no worfe. For by utregque 
Membrane refringunt, Dr. Willis plainly enough, I think, means 
no more than a Reftri€tion of the Ingrefs of too many Rays ; as 
his following explicatory Words manifeft, ‘wiz, refringunt, & 
quafi emolliunt, eafque Senforio non nifi propsrtionatas tradunt, But 
indeed Dr, Schelbammer hath fhewn himfelf a. too rigid Cenfor, by 
‘making Dr. Willis fay, the Ear-Drum hath fuch like Braces as 
the War-Drum, viz. ae porré de mackinis feu teniis Tympani 
bellict adducit, dicitque idem in Tympano auditorio con[pici, id brevis 

Salfifimum eff, wonder Dr. Schelbammer did not alfo charge Dr. 
Willis with making it a Porter, fince he hath in the fame Para-. 
graph, Fanitoris officio, &c. But Dr. Wiilis’s Meaning is plain 


_ enough, that the little Bones and Mufcles of the Eur-Drum do 


- the fame Office in ftraining and relaxing it, as the Braces of the 


War-Drum doin that. And confidering how curious and folemn 
an Apparatus there is of Bones, Mufcles, and Joints, all adapted 


_ toa ready Motion, I am clearly of: Dr. Willis’s Opinion, that one 
 Sreat Ule of the Zar-Drum is for the proportioning Sounds, and 


_that 
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that by its Extenfion and» Retraction, it correfponds to all Sounds, 
foudi or languid, as the Pupil of the Eye doth to feveral Degrees 
of Light: And that they are no other than fecondary Ufes affign’d 
by Dr. Schelbammer, as the principal or fole U fes of keeping out the 
external colder Air, Duft, and other Annoyances; but efpecially 
that, Ob folius aeris interni potiffimim irrumpentis vim, bunc motum 


Tympani ac Mallei effe conditum, ut cedere primim, deinde fibi refti- 


tui queat; as his Words are, P. wit. C.6. Set. 13. 

It was no improbable Thought of Rohault, Nos attentos prebere, 
nil alind ef, wifi Tympanum, whi ita opus eff fatto, contendere aut 
laxare, @ operam dare ut illud in ea pofitione intentum fret, in qua 
tremulum aéris externi motum commodiffime excipere poffit. Rohi 
Phyf. p- I, Gc 26. feét. 43. : ‘ i ; 

- ‘The Hearing of deaf Perfons more eafily by Means of loud 
Noifes, is another Argument of the Ufe of the Straining or Re- 
laxation of the Tympanum in Hearing. Thus Dr. Wilks (ubi fu- 
pra) Accepi olim a viro fide digno, fe mulierem noviffe, qu@ licet 
furda fuerit, quoufgue tamen intra conclave Tympanum pulfaretur, 
werba quevis claré audiebat': quare Maritus ejus Tympaniftam prs 
eruo domepfiico conducebat, ut illius ope, colloquia interdum cum Uxore 
fud baberet. Etiah de alio Surdaftro mibi narratum eft, qui prope 
Campanile degens, quoties una plures Campane refondrent,. vocem 
wamvis facile audire, &F non alias, potutt. seat 

Abjciffa Mufcule [Proceflus majoris Mallei] in recenti aure, ree 
faxatur [Tympani¢Membrana.] Valfale. de Aur. Hum, c. 2. 
fect. 5. Ske Wyk 
Upon confidering the great Difference in Authors Opinions, 
about ths Ufe of the Parts, and Manner how Hearing is performed, 
as alfo what a curious Provifion there is made in the Ear, by the 
four little Bories; the Mufcles, Membrane, @&c. I was minded. 
(fince I penned this Note) to make Enquiry myfelf into this Part, 
and not to rely upon Authority. And after a diligent Search of vae. 
rious Subjects, I find we may give as rational and’ eafy an Account 
of Hearing, as of Seeing, or any other Senfe ; as Thave fhewn in . 


my laft cited Mote (6), Book VII. Chap. 2. pi 342. with relation: ° 


‘to Birds. And as to Men and Beafts, the Cafe is the fame, but. 
the Apparatus more complex and magnificent. For whereas in 
Birds, the auditory Nerve is affected by the Impreffions made on. 
the Membrane, by only the Intermediacy of the Collumella 3 in. 
‘Man, it is done by Intervention of the four little Bones, with the 
‘Mutcles aéting upon'them ; his Hearing being to be adjufted to all. 
kinds of Sounds, or Impreffions made upon the Adembrana Tympant.. 


“Which Impreffions are imparted to the auditory Nerve, in this 


Manner, vz, Firft they aét upon the Membrane and Maileus, the 
Malleus upon the Incus, and the Zncus upon the Os Orbiculare and 
Stapes ; and the Stapes upon the auditory Nerve: For the Bafe of 
the Stapes (the fame as the Operculum in Birds) not only covers 
the Fenefira Ovalis, within which the auditory Nerve lieth, but 
Hath.a Part of the avditory Nerve fpread upon it toor It is ae 
; ; nifeft. 
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_pafg.to that of the Labyrinth (a), and therein 
1 y the curious and admirable Structure of the 


{ur 
_Veftibulum, .the Semicircular Canals (b)3 and 
_Cochlea ; particularly the artificial Gyrations, and 
other fingular Curiofities. obfervable. in the two 
latter, | aa | AGA hai gne Tee: 
 But.I thall not. expatiate on thefe reclufe Parts ; 
_. only there is one {pecial Contrivance of the Nerves 
‘miniftring to this Senfe of Hearing, which muft 
not ,be, pafled by ;-and that is, the Branches’ of 
Lhe RTT _. one 


" nifeft that this is the true Procefs of Hearing 5 becaufelif the Mem= 
brane be moved, yow may. fee all the Bones move at the fame Time, 
and work the Bafe of the Stapes up and down in the Feneftra Ova- 
lis, as ¥ thewed in this Chapter, Vote (2), p..116. concerning the 
~ Mole; and as it may be feen in other Ears carefully opened, if the 
Parts remain in jitu. __ Le ety tries 
‘ (2) Ido not confine the Labyrinth to the Canales Semicirculares, 
er any other Part, as the Elder Anatomifts feem to have done, 
who by their erroneous .and blind Defcriptions feem not well.to 
have underftood thefe Parts ; but with. thofe inuch more curious 
and accurate Anatomifts, Monfieur-de Verney, and Dr. Valfalva; 
under the Labyrinth, I comprehend the Canales Semicirculares, and 
the Cechlea, together with the intermediate Cavity, called by 
them the Vefibulum, — ; 
(6) Inthe femicircular Canals, two Things. deferve to be noted. 
1, That the three Canals are of three different Sizes, major, minor, 
and minimus. 2 Although in different Subje€ts they are’ fre- 
quently different ; yet in the fame Subject they are conftantly the 
fame. _ The Reafon of.all which, together with the Ufes, Val- 
fatva ingenioufly thinks is, that as.a Part of the tender auditory 
Nerve is lodged in thefe Canals, fo they are of three Sizes, the 
better to fuit all the Variety of Tones ; fome of the Canals fuit- 
ing fome, and others, other Tones. And although there be 
fome Difference as to the Length and. Size of thefe, Canals, in 
different Perfons; yet left there fhould be any Difcord in the au- 
ditory Organs of one and the fame Man, thofe Canals are always 
in. exact Conformity to one another in one and the famé Man, 


Vide Valfal, ubi fupr.. Cap. 3. Sekt. 7. and Cap, 6. Set, 4, 9. 
(a) Hie 
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‘one of the auditory Nerves, (@)5. fpread partly to 
the Mufcles of the Ear, partly to the Eye, partly 
“to the Tongue and Inftruments of Speech,’ and 
inoculated with the Nerves to. go to the Heart 
and Breaft. By which means there is an admira- 
ble and ufeful Confent between thefe Parts of the 
Body ;.it. being natural for moft Animals, upon 
‘the hearing any uncouth Sound, ‘to erect their 
Fars,. and_prepare- them to” tatch every. ‘Sound ; 
to open their Eyes (thofe conftant faithful Cen- 
tinels) to fland upon their Watch and ‘to be 
ready with the Mouth to call out, or utter what 
the prefent Occafion fhall dictate. And accord- 
ingly it is-very ufual for moft. Animals, when fur- 
prized, and terrify’d with any Noife, prefently to 
fhriek and cry out. 

But there is befides this, in Man, another gteat 
“Ufe of this nervous Commerce between the Ear 
and the Mouth; and that is (as one of the beft 
Authors on this Subject expreffeth it) (2), °° That 
<¢ the Voice may. correfpond with the Hearing, 
‘¢ and be a kind of Echo thereof, that what is 
“<< heard with one of the two Nerves, may be 
<< readily exprefled with the Voice, by the Help 


‘° of the other.” ae 
us - 


(a) Hic pofterior Nervus extra cranium delatus, in tres ramos 
dividitur, gui emnes motibus patheticise---inferviunt. Primus---- 
mufculis Auris impenditer, Proculdubio bujus aétione efficttur, ut — 
animalia quevis, a fabito foni impulfu, aures guafi fonum nimis citd 
tranfeuntem captaturas erigant, Ramus alter----verfus utrumque ocult 
angulum furculos emittit : qui mufeulis palpebrarum attellentibus ite 
eruntur 5 quorum cert? munus oft ad fubitum font appulfum oculos 
confeftim aperire, eofque welut ad Excubias vocare. ---= Tertius--- 
ramus verfus Lingue radicem defcendens, mufeulis ejus & offis Hysie 
deos diftribaitur, adedgue organa quedam vocis edende atkuat, &c. 
Willis’s Cereb. Anat. Cap. 17. . 

(6) Hujufmods Nervorum conforinatio in Homine ufum alium infig- 
nierem praefiat, nempeut Vox, &e, Willis, ibid. 

(a) Among 
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Thus much may fuffice to be faid concerning the 


Organ. Let _us,. | 
If, “Take notice of the Objeé? of this admirable 
Senfe, namely, Sound; and fo conclude this Chap- 
ter. I fhall not here enquire into the Nature and 
Properties of Seund, which is in a great meafure 
intricate, and hath puzzled the beft Naturalifts : 
Neither will I fhew how this admirable Effet of 
the divine Contrivance, may be improved to divers 
Ufes (2) and Purpofes in humanLife ; but my Bu- 
finefs will be to fhew that this Thing, of fo ad- 
muirable Ufe jn the animal World, is the A fs i 
OG, 


(2) Among the Ufes to which the Wit of Man hath employ’d 
Soundsy we may reekon the Inftruments ufeful in conyocating 
Aifemblies, managing Armies, and many other Occafions, where- 
in Bells, Trumpets, Drums, Horns, and other founding Inftru-: . 

“ments are ufed ; the Particularities of which it would be tedious to 
recount : As that the biggeft Be// in Europe is reckoned to be at Er= 
furt in Germany, which they fay may be heard twenty-four Miles ¢ 
with much more to the fame Purpofe: I thal! therefore only for 
| aSample take notice of the Speaking-Trumpet; the Invention of 
which is commonly afcribed to our eminent Sir Samuel Morland 3 
but was more probably rb, Kircher’s ; at leaft he had contrived 
fuch an Inftrument, before Sir Samue/ hit upon his, Kircher in his 
Phonurg. faith, The Zromba publithed-laft Year in England, ‘he had 
invented twenty-four Years before, and publifhed in his Mifargia ; 
that Fac. Albanus Ghibbefius, and Fr. Efchinardus afcribe it to 
_ him ; and that G, Schottus teftifieth he had fuch an Inftrument in. 
_ his Chamber in the Roman College, with which he could ‘call to, 
and receive Anfwers from the Porter. And confidering how famed 
Alexander the Great’s Tube was, which is faid might be heard 100 
Stadia, it is fomewhat ftrange that no body fooner hit upon the In- 
vention. Of this Stentorophonick Horn of Alexander, there is a Fie 
gure preferved in the Vatican, which, for Curiofity fake, I have 
from Kircher reprefented in Fig. 3. He faith its Diameter was five 
 Cubits, and that it was fufpended on a Supporter. a 

For the Make of the Speaking-Trumpet, and the Reafon why it 
magnifies Sounds, I fhall refer to Ktrcber 3 efpecially to. Sit Samuc? 
Morland’s Taba Stenteropkonica, publithed in 3672. pee : 
reber 
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God. And this will appear, let the Subject Mat- 
ter of Sounds be what it will; either the Atmo- 


fphere (a) in Grofs, or the ztherial Part thereof, 
or foniferous Particles of Bodies, as fome fancy, or 


what- 


Kircher faith, he took one of thefe Trumpets of fifteen Palms 
length, along with him to the Mons Euffachianus, where he convoe 
cated 2200 Perfons to Prayers, by means of the unufual Sound, at 
two, three, four, and five Italian Miles Diftance, 

‘With thefe Bellowing-Trumpets, I fhall join fome Bellowing- 
Caves for the Reader’s Diverfion. Ol. Magnus defcribes a Cave in 
Finland, near Viburg, called Smellen, into which, if a Dog, or 
other living Creature be caft, it fends forth fo dreadful a Sound, 
that knocks down every one near it. For which Reafon they have 
guarded the Cave with high Walls, to prevent the Mifchiefs of its 
Noife... Vide Ol, Magn. Hift, \.11.'c. 4. Such another Peter 
Martyr faith is in Hifpasiola, which, with a {mall Weight cat 
into it, endangers Deafnefs at five Miles Diftance. And in Sqwit- 
xerland, Kircher faith, in the Cucumer- Mountains is a Pit that fends 
out both a dreadful Noife and a great Wind therewith; and that 
there isa Well in his Country 3000 Palms deep, whofe Sound is 
equal to that of a great Gun. Vide Kirch. Phonurg. Oa 

. Ol. Magnus Speaking of the vaft high Mountains of a northern 
Province, called ngermannia, faith, Ubi bales eorum in profun- 
diffime gurgite flantes, cafu aliquo, vel propofito Naute accefferint, 
tantum borrorem ex alta fluttuum collifione percipiunt, ut nift preci~. 
piti remigio, aut valido vento evaferint, folo pavore fere exanimes 
fiant, multoque dierum curriculo, ob capitis turbationem, prifting 
mentis, {P fanitatis compotes vix evadant. Habent bafes illorum 
montium in fluuum ingrefiu &P regreffu tortuofas rimas, feve feif- 
furas, fatis fupendo nature opificio fabricatas, 1. guibus longa voraa 
gine formidabilis ille Sonitus quafi fubterraneum tonitru generatur. 
QO]. Magn. 1.2. ¢. 4. See alfo Chap. 12. bar 

(a) That the Air is the Subjeét, or Medium of Sound, is mani- 
feft from the Experiments in rarified and condenfed Air. In an 
unexhaufted Receiver, a {mall Bell may be heard at the Diftance 
of fome Paces: but when exhaufted, it can fearce be heard at the 
neareft Diftance: and if the Air be comprefied, the Sound will be 
louder, proportionably to the Compreffion or Quantity of Air croud- 
ed in, as I have often tried myfelf, and may be feen in Mr, 
Hazwksbee’s curious Experiments, p.97- Alfo. his Experiments in 
Phil, Tranf, Nov 320. 


Neither 
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‘whatever elfe the Philofophers may think it. For 
who but an intelligent Being, what lefs than an 
saa ter a | ab oe 1g Pre) Se omni- 


% : wd 4i5 - 


aa 


Neither doth this fucceed only in forced Rarefa€tions and Con~ 
denfations of the Air, but in fuch alfo as are natural 3 as is evi- 
-dent-from David Freedlichius in Varenius,.upon. the higheft Emi- 
nences of Carpathus, near Kefmarckt in Hungary. The Story of 
Freedlichius is this, Ego Menfe Funii 1615. tum adolefcens, fubli- 
mitatem borum montium, cum duobus comitibus Scholaribus, experiri 
‘wolens, ubi, cm in printe rupis vertice, magno labore, me fummum 
terminum affecutum effe putarem, demum fefe cbtulit alia multo altior 
‘cautes, ubt per-vaftaeaque vacillantia faxa (quorum unum, fi loco a 
‘wiatore dimovetur----aliquot centena----rapit, €&& quidem tanto 
cum fragore, ut illi metuendum fit né totus Mons corruat, eumgue 
‘ebruat) enixus effem, iterum alia fublimior prodiit, &c. ~ donec 
fummo vite periculo ad fupremum cacumen penetraverim, Ex dé= 
‘clivisribus montibus cum in fubjeftas valles,----nil nifi obfcuram 
nofem, aut ceeruleum quid, inftar profundi déris, quod vulgo fu- 
dum coelum appellatur, obfervare potui mibigué videbar, fi de monte 
“¢aderem, non tn terram, he re&¥é in folem me prolapfurum. Nimia 
enim declivitate, fpectes vifibiles extenuate G bebetate fuerunt. 
Cum verd altiorem montem peterem, quaft intra nebulas denfiffimas 
berebam----Et cum nom procul & fummo vertice effem de fublimi 

uielcens profpext &P animadverti 11s in locts, ubi mtbi antea video 
her intra nebulas bafiffe, compa&as atque albas fefe movere nubes, 
fupra quas, per aliquot milliaria, & ultra terminos Sepufs commodus 
mbt Fok coi a patuit. Alias tamen etiam nubes altiores, alias item 
bumiltores, necnen quafdam equaliter a terra diftantes vidi. Atgue 
bine tria intellexi, 1. Me tum tranfiviffe principium medie Aeris 
_regionis. 2. Diftantiam nubium @ terra, nom effe equalem., ---- 
3. Difantiam nubium.--non 72 Mall. Ger, ut quidam---fed tantum 
“dimidtatum Mill, Ger. In fummum montis verticem cam perve- 
‘niffem, aded tranguillum & fubtilem atrem ibi offend, ut ne pils 
“quidem motum fentirem, cum tamen in depreffioribus ventum vebemen- 
“tem expertus fim: unde collegt fummum cacumen iftius montis Carpa- 
‘thict ad Mill, Germ. & radicibus fuis imis exfurgere, & ad fupremam 
“ufgue aéris regionem, ad quam venti nen afcendunt, pertingere. Exe 
“plofi in e& fummitate Sclopetum : quod non majorem fonitum primd 
pre fetulit, quam fi ligillum vel bacillum confregiffem 3 poft inter. 
‘vallum autem temporis murmur prolixum invaluit, infertore[que montis 
‘partes, convalles G fylvas opplevit. Defcendendo per nives annofas 
intra convalles, cum iterum Sclopetum exenerarem, major F borrt- 
bilior fragor, quam ex tormento capaciffimo inde exeriebatur : bine 
wersbar née totus mons concufjus mecum corruerct ; duravitgue bic fonus 


per 
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omnipotent and infinitely wife God could contrivey 
and make fuch a fine Body, fucha Medium, fo 
fufceptible of every Impreffion, that the Senfe of 
Hearing hath occafion for, to empower all Animals 
to exprefs their Senfe and Meaning to others; to 
make known theirFears, their Wants, their Pains, 

and 


ra 


per femiquadrantem bora, ufgue dum abfrufiffimas cavernas penee 
traffet,. ad quas aér undique multiplicatus refiliit.e«-In bis celfs 
montibus, plerumque ningit grandinatwe medié aftate, quoties nempe 
in fubjelia & wicind planitie pluit, uti boe ipfum expertus fum. 
Wives. diverforum annorum ex. colore & cortice duriore dignsci 
pont. Maren..Geogr. Gen, 1.1. C19. propsult. 

_ The Story being diverting, and containing divess Things remark- 
able, I have chofen to. note the whole of it (altho’ fomewhat 
long) rather than fingle out the Paffages, only which relate to 
the diminithing the Sound of his Piftol, by the Rarity of the Air 
at that great Afcent into the Atmofphere; and the magnifying 
the Sound. by the Polyphonifms or Repercuffions of the Rocks, 
Caverns, and other phonocamptick Objeéts below in the Mount. 

But. “tis not the Air alone that is capable of the Imprefiions of 
Sound,. but the. Water alfo, as is manifett by ftriking a Bell un- 
der Water, the Sound of which may plainly enough. be heard, 
but it.is much duller, and not. fo loud ; and it is alfo a four 
deeper, by the Ear of fome. great. Judges in mufical Notes, who 
gave me their Judgments in the Matter. But Merfenne faith, a 
Sound made under Water, is of the fame Tone or N ote, if heard 
under Water.; as are alfo Sounds made in the Air, when heard un- 
der Water. Vide Merfen, Hydraul, ; 

Having mentioned the hearing of Sounds under Water, there is 
another. Curiofity worth mentioning, that alfo farther proves Wa- 
iter to be fufceptible of the Impreffions of Sound, wir. Divers at 
the Bottom of the Sea; can hear,the Noifes made above, only con- 
fofedly. But, on the ‘contrary, thofe above cannot hear the Di- 
-vers below. Of. which aa Experiment was made, that had like ta 
have been fatal: One of the Divers blew an Horn in his Diving. © 
Bell, at the Bottom of the Sea; . the Sound whereof (in that come 
prefled Air) was fo very loud and irkfome, that fiunned the Di- 
ver, and made him fo giddy, that he. had like to have dropt out 
of his Bell, and to haye been drowned, Vide Sturmii Colleg. Cure 
ely 26 Tentan, i... ae itech? \ocs i . 
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and. Sorrows in melancholick Tones their Joys 
and Pleafures in more harmonious Notes ; to fend 
their Minds at great Diftances. (a), in a. fhort 
Time (4), m loud Boations ; of to. exprefs: thein 
Thoughts near at hand ‘with a gentle ‘Voice, or in 
fecret Whifpers ! And, to fay no more, who lefs 
than the fame moft wife and indulgent Creator, 
| ane could 


(a) As to the Diftance to which Sound may be fent, having’ 


fome doubt, whether there was any Difference between the Nor 
thern and Southern Parts, by the Favour of my learned and illufts 
rious Friend Sir Henry Nequton, her late Majefty’s Envoy at Fl- 
_ rence, I procured fome Experiments to be made for me in Italy, 


' His moft Serene Highnefs the Great Duke, was pleafed to order 


great Guns to be fired for this purpofe at Florence, and Perfons 
were appointed on purpofe to obferve them at Leghorn, which 
they compute is no lefs. than 55.Milesin a ftrait Lines But; note 
withftanding the Country between being fomewhat hilly and 
woody, andthe Wind alfo was not favouring, only very calm and 
, Mill, yet the Sound was plainly enough heard, And_ they tell 
me, that the Leghorn Guns are often heard 66 Miles off, at 
Porto Ferrare ; that when the French bombarded Genoa, they heard 
it near Leghorn, 99. Miles diftant; and in the Meffina Infure 
reétion, the Guns were heard from thence as far as Auguffa and 
Syracufe, about 100: Italian Miles: Thefe Diftances being fo con- 
fiderable, give me reafon to fufpect, that Sounds fly as far, or nearly 
as far, in the:Southern, as in the Northern Parts. of the World, 
notwithftanding we have a few Inftances of Sounds reaching far- 


ther Diftances. As Dr, Hearn tells us of Guns: fired at Stockboim ° 


in 1685, that were heard 180 Englifo Miles. And inthe Dutch 
War, 1672, the Guns were heard above 200 Miles. Wide Phil, 
Tranf. No113. Alfo there is this farther Reafon. of Sufpicion, 
that ‘the Mercury in the Barometer rifeth higher without than 
within the Tropicks, and the mote Northerly, ftill the highers 
which may increafe the Strength of Sounds, by IWVoete (2), Po 130. 
(6) As to:the Velocity of Sounds, by reafon the. moft cele- 
brated Authors differ about it, I made divers nice Experiments 
myfelf, with good Infruments’; by which I found, 1..'That there 
is fome, altho’ a {mall Difference, in the Velocity of Sounds, 
with or againft the Wind: Which alfo is, 2. Augmented or di- 
minifhed by the Strength or Weaknefs of the Wind, . But that no- 
thing elfe doth accelerate or retard it, not the Differences of Day 
or 


“ 
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could form fuch an OEconomy, as that of Melody 
and Mufick is : ‘That the AZedium fhould (as I faid) 

fo readily receive every Impreffion of Sound, and’ 

‘convey the melodious Vibration of every :mufical 
String, the harmonious Pulfes’ of every animal 

Voice, and ‘of every mufical Pipe ; and the Ear be 

as well adapted, and ready to receive all thefe Im- 

preffions, as the Medium to convey them: And 

laftly, that by Means of the curious Lodgment, and 
Ino{culation of the 4uditoryNerves before-mention- 
ed, the Orgafms of the Spirits fhould be allay’d, 
and Perturbations of the Mind, in. a.great Meafure 
quieted and ftilled (2): Or, to exprefs it in the 

pt Words 


er Night, Heat or Cold, Summer or Winter, cloudy or ‘clear, 
Barometer high or low, @c. 3. That all kinds of Sounds have 
the fame Motion, whether they be loud or languid, of Bells, 
Guns, great or fmall, or any other fonorous Body. 4. That they 
fly equal Spaces in equal Times. 5th/y and dafly, That the Mean 
of their Flight is at the rate of a Mile in 9 half Seconds and a 
Sat or 1142 Feet in one Second of Time. Vide Phil. Tranf. 
garg: P3740 >% ie 


* (a) Timothy a Mufician could excite Alexander the Great to 
Arms with the Phrygian Sound, and allay his Fury with another 
fone, and excite him to Merriment. So Ericus King of Dex- 
mark, by a certain Mufician, could be driven to fuch a Fury, ‘as 
to kill fome of his beft and moft trufty Servants. More of this 
Power of Mufick over the Affeétions, may be feen in 4th. Kirch. 
Phonurg. lib. 2. fet. 1. Alfo in If. Voffius de Poematum cantu G 
Rythmi viribus. : 

~ And not only upon the Affeétions, but alfo on the Parts of the 
Body, Mufick is able to exert its Force, as appears from the Ga/f-_ 
coigne Knight, Cui Phormingis fono audito Vefica fiatim ad Urinarie. - 
veddendam vellicabatur. Such another we have in A° 1. Epbemn © 
Wat. Curiof. Obferv.134.. Alfo Morboff de Scyph. vitr.: per sa 
| buman, wocts:fonum frafto : where there is not only the Account of’ ~ 
the Dutchman at Amfterdam, one Nich. Peter, that brake: Romer — 
Glaffes with the Sound of his Voice, but alfo divers other Inftances’ 
of the Powers and Effeéts of Sound. But to the Story of the Gaf-* — 
coigne Knight, Mr. Boyle, from Scaliger, adds a Sr 
, That. 4 


* 
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That one he had difobliged, to be even with him, caufed at a 
Feaft, a Bag-pipe to be played, when he was hemmed in with 
the Company ; which made the Knight be-pifs himfelf, to the 
great Diverfion of all then prefent, as well as Confufion of himfelf. 
Boyle's Effdy of the Effee of Lang. Motion. In the fame Book are 
other Matters that may be noted here. One whofe Arm was cut 
off, was exceedingly tormented with the Difcharge of the great 
Guns at Sea, although he was at-a great Diftance on Land. And 
a great Ship-Commander obferved his wounded Men, with broken 
Limbs, fuffered in like manner at the Enemies Difcharges. An 
ingenious Domeftick of his own would have his Gums bleed at 
tearing of Brown-Paper.. And an ingenious Gentleman of Mr. 
Boyle’s Acquaintance confefled to him, that he was inclined to the 
Knight of Gafcoigne’s Diftemper, upon hearing the Noife of a Tap 
running. The dancing to certain Tunes, of Perfons bit with'the 
Tarantula, he was affured of by an ingenious Acquaintance at 
Tarentum, who faw feveral, among the reft a Phyfician, affected 
with that Diftemper, And many other Accounts of this kind, 
feemingly credible, are related in Morhoff, Kircher, and many 0- | 
thers 3 although Dr. Cornelro queftions the Matters of Fact relat- 

ing to the Cure of the Tarantula-Bite, in Philof. Tranf. No. 83. 
Mr, Boyle alfo faith, a fober Mufician told him, he could make a 
certain Woman weep, by playing one Tune, which others would 
be little affe€ted at. And he faith, that he himfelf had a kind of 
fhiyering at the repeating two Verfes in Lucan. And I add, that 
“I very well know one to have a fort- of Chill about his Precordia 
and Head, upon reading or hearing the 53d Chapter of Ifarab ; as 


__ alfo David’s Lamentations for Sav and Fonathan, 2 Sam. i, 


Neither are our own Minds and Bodies only affected with Sounds, 
but inanimate Bodies are foalfo. Of which many Stories may be . 
met with in Archer, particularly a large Stone that would trem- 
ble at the Sound of one particular Organ-Pipe; in Morboffalfo, 
who, among many other Relations hath this, Memint cum ipft 
[clarif. Willifio| de experimento Vitri per vocem frafti narrarem, ex 
9 audiviffe, quod in edibus Muficis fibi vicinis aliquoties collapfum 
pavimentum fuerit ; quod tpfe fonis continuis adfcribere non dubitavit, 
Morhoff, cap. 12. Merfenze alfo, among many Relations in his 
Harmon, and other Books, tells a far more probable Story, of a_ 
particular Part of a Pavement, that would thake, as if the Earth 
would open, when the Organs played, than what he relates about 
Antipathy, in his Quaft. Comment. in Genef. viz. That the Sound 
of a Drum made of a Wolf's Skin, will break another made of 
Sheep’s Skin: That Hens will fly at the Sound of an Harp ftrung 
with Fox-Gut-Strings, and more to the fame purpofe. Mr. Boyle 

-alfo, in his laft cited Book tells us, Seats will tremble at the Sound 
of Organs ; and that he hath felt his Hat todo fo too under his 
Hand, at certain Notes both of Organs, and in Difcourfe, that he 
tried an Arch that would anfwer to C-fa-ut, and had done fo an 

{00 Veats; and that an experienced Builder told him, any well- 

os cee built 


136 Of Sounp.) Book IV. 
‘Words of the laft-cited famous Author (a), ‘* That 
*¢ Mufick fhould not only affect the Fancy with 
S* Delight, but alfo give Relief to the Grief and 
** Sadnefs of the Heart ; yea, appeafe all thofe tur- 


“© bulent Paffions, which are excited in the Breaft 


§* by an immoderate Ferment, and Fluctuation 

€° of the Blood.” LA: | 
_ And now, who can reflect upon all this curious 
-Apparatus of the Sen/fe of Hearing, and not give 

‘the great Creator his due Praife! Who can furvey 
all this admirable Work, and not as readily own 
§t to be the Work of an omnipotent, and infinitely 

wife and good Gon (8), as the moft artful Melo- 

dies we hear, are the Voice or Performances of a 

‘living Creature ! 


eaten 


built Vault will anfwer fome determinate Note. And at Eaf- 
bury-Heufe near Barking, 1 myfelf difcovered the Porch (having ~ 
firm Brick-Walls) not only to found when ftruck on the Bottom, 
but alfo to give almoft as loud a Sound, when I founded the fame 
‘Note with my Voice. 

(a) Willis, wbi fupra. — FS 

(b) Ile Deus eft----gui non calamo tantim cantare, & agrefte, . 
‘a@tgue inconditum carmen ad aliquam tantim obleGationem modulart 


 docuit, fod tot artes, tot vocum varietates, tot fonos, alios fpiritu 


noftre, alios externo cantu edituros commentus eff, Senec, de Benef. 
i, Aa Ce 6. 


’ i< 
eS 
i. 3 


C Hoa. 


v 


4S 
) 


ey ee eee Tyee 
Of the Senfe of SMELLING. 


, i VHIS Senfe I hall difpatch in lefs Compafs 

: than the two laft, becaufe its Apparatus (al- 
though fufficiently grand and admirable, yet) is not 
fo multiplicious as of the Eye and Ear; it being 
fufficient in this Senfe, that the odoriferous Eflu- 
via of Bodies (a) can have an eafy, free Paflage to 
the olfactory Nerves, without the Formalitics of 
RefraGtions, and other Preparations neceflary. to 
the Perfection of the two former Senfes. Accor- 
dingly, the all-wife Creates hath made fufficient 

_ Provifion for the Reception of Smells, by the A« 
perture of the Noitrils (4) ; made not of Flefh, or 

_ Bone, but cartilaginous, the better to be kept 
open, and withal, to be dilated or contracted, as 
there is Occafion: For which Service it hath feve- 

ral proper and curious Mufcles (c). ‘ 
: peas: And 


ts 


(2) A Piece of Ambergreajz, fufpended in a Pair of Scales that 
would turn with a very fmall Part of a Grain, loft nothing of its 
Weight. in three Days and a half; neither did Afjafetida in five 
Days and a half: But an Ounce of Nutmegs loft five Grains and a 
half in fix Days ; and Cloves feven.Grains and four Fifths, Boyle's 
Subtil, of Effiuv.c.5. °* 

(5) Nares, 3 quod cmnis Odor ad fuperiora fertur, rele furfum 
funt: Et quod Cibi @ Potionis judicium magnum earum eft, non fine 
Causa vicinitatem Oris fecute funt. Cic, de Nat. Deor. 2.2, ¢, 56. 

(¢) Had not the Contriver of Animal Bodies been minded that 
his Work’ fhould have all the Signatures of Accuracy, this Senfe 
might have been performed with a bare Aperture of the Nofe; 
but that nothing might go imperfect out of his Hand, he hath 
made a Part of the Nofe eafily moveable, and given a Set of Muf~ 
cles to lift up, and open and fhut the Noftrils ; and fo adjuft it to 
every Occafion of this Senfe, . ; : 

. H (2) O4dsrem 


a Of the Smert.  Boox lV. 
_ And forafmuch as it is by Breathing (a), that 
the odorant Particles are drawn in, and convey’d 
to the Senfory; therefore there is a very wife Pro- 
vifion made in the Laminge, with which the upper 
Part of the Nofe is barricaded, which ferve to two 


excellent Ufes: Partly, to fence out any noxious 


Subftances from entering the breathing Paflages in 
our Sleep, or when we cannot be aware (4); and 
partly, to receive the Divarications of the olfactory 
Nerves, which aré here thick fpread, and which do 
by thefe Means meet the Smells entering with the 
Breath, and ftriking-upon them. 

And accordingly, the more accurate this Senfe is 
in any Animal, the longer we may obferve thofe 
Lamine are ; and more of them in Number folded 
up, and crouded together, to contain the more 
nervous Filaments, and to detain and fetter the 
odoriferous Particles in their Windings and Tur- 
nings. | 

And an admirable Provifion this is, which the 
great Creator hath made for the Good of brute 
Creatures (c) ; the chief Acts of many of whofe 
Lives are perform’d by the Miniftry of this Senfe. 

In 
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a) Odorem non aliud wim infeum Acra, intelligi poffe. Plins. 
be g ? £ 2 ‘ 


Nat. Hift. 1.9. ¢. 7. . 


(6) Fora farther Guard againft the Ingrefs of noxious Things, 


the Vibriff, or Hairs placed at the Entrance of the Noftrils ferve 3 
which, in foie meafure ftop the Entrance of Things improper, 
or, however, give Warning of them; but at the fame Time al- 
low an eafy Paflage to the Breath and Odours. 


(c) Mult} preclarius. emicat [Olfaétus| in brutis animalibus, 


quam in bomine: iffa nam@gue boc folo indice, berbarum, altorumgue 


corporum prins ignotorum wirtutes certiffimée dignofeunt, quin @ 


wicium fuum abfentem, vel in abftrufo pofitum, Odsratu venantur, ac 


facillimé inveftigant, Quod autem minks fagaces Junt hominum. na-~ 


res, tllud non facultatis hujus abufui (prout nennulli velunt) afcribt 


_debet, vertm in causé of ipfius Organi defetius: boc enim circa. 


wictis bumani criteria (ubi ratio, & intelleStus adfunt) non ita ac- 


curetum reguiritur s Proptered enim inferiores potentie in bomint, 2. 
; natura 


™ 
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In Infets, and many other Creatures, it is of great 
Ufe in the Propagation of their Kind ; as particu- 
larly in helping them to fafe and convenient Places _ 
for the Incubation of their Eggs, and breeding up 
their Young. Others are by the Accuracy of this 
Senfe, of Ufe to Mankind, which would be other- 
wife of little or no Ufe (az). And moft of the ir- 
rational Animals, Birds, Beafts, and creeping 
Things, do, by their Smell, find out their Food ; 
fome at great Diftances, and fome at Hand. With 
what Sagacity do fome difcover their Food in the 
midft of Mud and Dirt (6)? With what Curiofity 
do the herbacious Kind pick and chufe fuch Plants 
as afford them wholfome Food, or fometimes fuch 
as are medicinal (c), and refufe fuch as would hurt 
and deftroy them? And all by the Help principally, 
if not only, of the Smell, affifted by its near Ally 
the Tafte. Of which I fhall in the next Place fpeak 

very briefly. 


Same 
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natura minus perfelia exifiunt, ut fupertorum cultut G exercitio rte. 
lingueretur locus, Willis de Anim. Brut. cap. 13. . 
(a) Thus the chief Ufe of Hounds is to hunt ; and other Dogs, . 
to be a Watch and Guard to our Houfes by Night... For which, 
. Services (particularly in Hounds) their O//afory Nerves are not 
only remarkably larger (like as they are in other Brutes) but . 
their Branches and Filaments are, in the Lamine of the Noftrils, ~ 
both more and larger than I have feen in any other Creature what- 
foever. Alfo there are more Convulfions of the Lanane thant . 
ever remember to have found in any other Animal. 
The Sagacity of Hounds is prodigious 3 of which fee an Inftance _ . 
in Book IV. Chapis. Note (a), p-2040° . 
(6) See Book VIT. Chap. 2. Note (a), p. 344. Meets 
(c) Vide Plin, Hiff, Nat. 1, 8+ cap.27. Que animalia quas , 
berbas oftenderunt, i rats 
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CHAP. Y. 
Of the Taste, (a). 


N this, as in the laft Senfe, we have an Appara-_ 
tus abundantly fufficient to the Senfe; Nerves 
curioufly divaricated about the Tongue (4), and 
Mouth, to receive the Impreffions of every Gutto ; . 
and thefe Nerves guarded with a firm and proper 
Tegument to defend them from Harms ; but with- 
al, fo perforated in the papillary Eminences, as to 

give a frce Admiffion to Taftes, . 
ut 


Retcmreeen eres ene SE 


(2) Ta Se cidy rap XUA, Sc. Saporum genera,----dulcis, 
pinguis, aufferus, acerbus, acris, falfus, amarus, acidus. Theophr, de 
Cauf. Piant. /.6. c. 1. What may be the Caufe of the Difference 
of Taftes, he faith, is hard to affign, HUT Spy yep Tos Takket, 
&c. Ustrum affettionibus Senfuum--- an figuris, quibus finguli con= 
fant, ut Democritus cenfet, id. ib. Are xpITes d¥, &c, Demo- 
critus--~-dulcem effe faporem qui rotuncus ; acerbum qui fourd magnd s 
afperum gui multis angulis, &c, id. ib. &c. But of the Diverfitics 
and Caufes of Taftes, fee Dr. Grew, Le&.6. and Dr. Willis de 
Sdnim, Brut. c. 12. 

(4) Intell Sus Saporum eff ceteris in primé lingud : Homini, & in 
palate. Plin, li rr. c. 37. 
‘The Opinions of the Anatomifls concerning the Organ of Taffe, 

_ are various. Baubin. T. Barthelin, Bartholette, Veflinge, Deu- 
Jinge, &c. place it in the ldxer, flethy Parts of the Tongue. Our 
famous Wharton, in the Gland at the Root of the Tongue: Lau- 
rentius in the thin Tunick covering the Tongue ;. but the learned 
Ma!pighi with great Probability concludes, becaufe the outward 
Cover of the Tongue is perforated, under which lie papillary Parts 
(of which Mr. Cowper hath very goou Cuts in his dnar. Tab. 13.) 
that in thefe the Tafte lieth. Ma/pighi’s Words are, Quare citim 
dictis meatibus infignibus oceurrant papillaria corpora, probabilius eft 
in bis ultimo, ex fubintranti fapido bumore titillationem, © mordica- 
tionem quandam ficri, que. Guftum efficiat. Malpig, Op. Tom. 2. 
De Lingus, pag. 18. ¢ 

Praci- 
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But I fhall fay no more of this Senfe; only a 
Word or two of its Confent with the Smell, and 
the Situation of them both: Their Situation is in 
the moft convenient Place imaginable, for the Dif- 
charge of their Offices; at the firft Entrance (a), 
in the Way to the grand Receptacle of our Food 
and Nourifhment; to furvey what is to be -ad- 
mitted therein ; to judge between.what is wholfome, 

and fit for Nourifhment, and what is unfavoury ‘ 
and pernicious. And for this End, the all-wife 
Creator feems to have eftablifhed a great Confent 
between the Eye, the Nofe, and Tongue, by order- 
ing the Branches of the fame Nerves (2), to each of 
thofe three Parts; as aifo indeed, to divers other 
Parts of the Body, which I may have Occafion to 
Mention in amore proper Place (c). By which 
| ) S. Means, 
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Pracipuum ac ferd folum Guftards orcanon eff Lingua ; cui aliguae 
renus, fubsb{curé tamen, Palatum, & fuperior Gul@ pars confentiunt ; 
in omnibus verd fibre nervola immediata fenfationts inftrumenta funt, 
Ruare obfervare of, Linguam pre alia quévis parte infigniter fi- 
brofam effe, etiam texturad valde poresd conftare, in eum nempe finent, 

ut partiwule rei fapid@e copiofins ac penitins intra Senfortt meatus ad- 
mittantur~--- Nervi autem gui fibris Lingua denfiffime intertextts 
Sfamulantur, ac faporum impreffiones a7) Tare ato tnrnptca COMME « 
nicant, funt----Nervi @ paribus tum quinto, tum nono; & ubigue 
_ cum densa propaginum ferie per team ejus compagem diftributt, Wal= 
lis, ibid. 

(2) Guffatus, gui fentire corum quibus vefcimur genera debet, ba- 
bitat in ed parte Oris, qué efculentis & poculentis iter natura patefe- 
cit, Cic. de Nat. Deor. 1. 2. c. 56, Vide quogue fupra, Note (b), 
Chap. 4. p. 137. ; 

(6) Multa bujus [quinti Paris] Nera? propagines Mafticationis 
operi deflinantur ; ideogue quoniam alimenta ingerenda non modd G up- 
is, aff etiam Olfatids & Visiis examen jubire debent, db ecdem Nervo, 
cujus ramt ad Palatum & Fauces miffi, Manducationis negotium pe- 
ragunt, propagines alia, velut exploratrices, ad Nares & Oculos ferun- 

tur, nempe ut iffbec aliorum fenfuum organa, etiam ad objeSa 
Gufis melius dignofcenda probationum auxiliis quibufdam inffruantur. 
Willis Nery. Defcrip. & Ufus, Cap. 22. 
«(c) Sce Book V. Chap, 8. 
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‘Means, there is all the Guard that can be, 
againft pernicious Food ; forafmuch, as before it 
is taken into the Stomach, it is to undergo the 
Trial of threé of the Senfes ; the Scrutiny of the 
Eye, the firi@ Surveyor of its outward Appear- 
ance ; and the Probation of the Smell and Tafte, 
the two fevereft Judges of its natural Conftitution 
and Compofition. 4) 3 8 ay 
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CAPD Vie 
Of the Senfe of FEELING (4). — 
YT YAVING fpent fo much Time upon the 
. other Senfes, and therein given fuch ample 
Proofs of the infinite Creator’s Wifdom; I fhall 


but briefly take notice of two Things relating to 
this. laft Senfe. . 
One 


(2) Malpighi is of this Opinion, that as Taffe is performed by 
the Papillg in the Tongue, fo is Feeling by fuch like Papi/l@ un- 
der the Skin. From feveral Diffe€ticns, and other Obfervations, 
he thus concludes, Ex bis & fimilibus videbatur animus abunde cer- 
tior redditus, earundem Papillarum pyramidalium copiam, quas alias 
in Lingud deferipfi, in locis precipue exquifitior’ Taéiui dicatis repe- 
‘riri, eodem progigni nervofs & cuticulari corpore, fimulque circum- 
wolvi reticularit involucro, @ extimam cuticulam, veluti ultimum 
rerminum attingere.---- Microfcopio quilibet in maniis dorfo pro fudore 
srificia quedam mira ordine difperfa intueri pote, circa quae frequen- 
tia quaedam capitula affurgunt ; bec werd funt Papillarum fines, dum 
4 cute affurgentes interpofitum fuperant rete, fimulque extimam cutia 
culam. Hac repetitis fe&fionibus deprebendi ; ex quibus ren improe 
babiliter deducam, ficutt ex elaticribus----papillis----in Lingua, 
 Guffis Organon clicitur----ita ex copiosa barum Papillarum congerie 
~e-ein organis, ubi maximé animalia Taétas motione afficiuntur,---= 

adzquatum 
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One is, its Organ and Nerves. For asall Sen- 
fation is performed by the Nerves (a), and indeed 
the other Senfes (performed by Nerves) area Kind 
‘of Feeling ; fo is this Senfe of Peeling performed by 
_ Nerves likewife, fpread in the moft incomparable, 
curious Manner throughout the whole Body. But 
to defcribe their Origin in the Brain, and Spinal- 
“Marrow, their Ramifications to all the Parts ; their 
Tnofculations with one another ; and other Matters; 
‘whereby not only the Senfe of Feeling is performed, 
"but alfo animal Motion, and admirable Confent and 
Harmony of all the Parts of the Body is effected, 
{to defcribe, I fay, thefe Things) would take up 
‘too much Time, and J have already, and fhall, as 
‘T go along, give fome Hints thereof. 
“Phe other Thing I fhall take Notice of, is, the 
Difperfion of this Senfe throughout the Body, both 
without and within. The other Senfes; I have ob- 
“ferved, are feated in the very beft Place for the Re- 
Jief and Comfort, the Guard and Benefit of the 
Animal. And forafmuch as it is neceflary to the 
Being, and Well-being of the Body, that every Part 
fhould be fenfible of Things fafe, or Things preju- 
dicial to itfelf; therefore, it is an admirable Con- 
trivance of the great Creator, to difperfe this Senfe 


adequatum Taéids organum fufficienter baberi, Malpig. de extern. 
Tat. Org. p26. Gonful quog; ejufd. Vit. p. 28. 

Thefe Obfervations of AZa/pigh:, our late curious and diligent 
Mr. Cowper hath confirmed, and given us very elegant Cuts both 
of the Skin, and the Papil/a, and the Nerves, Glands, @e. un- 
der it, from Microfcopical Obfervations. ide Cowper's nut, 
Introd. and Tab. 4. 

(a) Although the Eye be the ufual Judge of Colours, yet fome 
have been able to diftinguith them by their Feeling. Quidam fuit 
gui vent ad M. Duc. Hetruriae aulam, qui colores per Ta&um cog- 
moleriets Pro experimento velum fertcum, uniformiter textum, & 
pluribus coloribus tin&tum, offerebatur, @& veraciter de colore in fin- 
gulis partibus judicabat. Grimald. de Lum, & Col. prop. 43. 
fe. $9. 
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of Feeling throughout every Part (4) ; to diftinguifh 
between Pleafure and Pain; Things falutary, and 
Things hurtful to the Body. actives 
Thus in the five Senfes of Animals, we have an 
OEconomy worthy of the Creator, and manifeflly 
demonftrating his Power, Wifdom, and Indulgence. 
For whether we confider the Mechanifm of the Or- 
gans, or the great Ufe and Convenience of each 
Senfe, we find it noble and grand, curious and ar- 
tificial ; and every way worthy of its infinite Ma- 
ker, and beyond the Wit and Power of any Thing 
buta Gop: And therefore we muft even deny our 
Senfes, by denying them to be Gop’s Handy-work. 
And now from thofe chief Machines of animal 
Performances and Enjoyments, the five Senfes ; let 
us pafs to another Thing in common to all the fen- 
fitive Creatures, which is Refpiration. 


oN 


(a) Ta&us autem toto corpore equabilittr fufus ef, ut omnes 1fus, 
omnelque nimios & frigoris & caloris eppulfus, fentire poffimus. Cic. 
ubi fupra. ' 

Taétus fenfus omnibus ef, etiam quibus nullus alius ; nam & Of- 
res, & terreftribus Vermibus pt hin Exiftimaverim omnibus fen- 
Jum & Guftarés effe, Cur enim alos alia fapores appetunt ? in guo 
wel pracipua Nature architefio, Plin, Nat. Hift. 1. 10. c. 71. 


CHAP, 
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F all the Aéts of animal Life, this is one of 

3 the chief, and moft neceflary. For whatfo- 
ever hath animal Life, hath alfo the Faculty of Re- 
fpiration, or fomewhat equivalent thereto (a). mi 
eed 


(a) The Ufes affigned to Re/piration by all the Anatomifts before 
Malpighi’s Difcoveries of the Structure of the Lungs, are fo, va- 
_ vious, and many of them fo improbable, that it would. be frivo- 
lous to recountthem, But the more eminent modern Anatomits .« 
affign thefe Ufes: Willis thus fums up bis Opinion, Pracipua 
Pulmonum fun&io, & ufus funt, fanguinem & acrem per totas par - 
ttum compages, intimofgue recefJus, atque duftus quofgue minutiffimes 
traducere, G ubique invicem committere; in eum nempe finem, ut 
‘fanguis venofus & circuitu redux, & ehymo recentt dilutusea--tum per~ 
jectits mifecatur, & velut fubigatar, tum potiffimimn ut fecunden 
omnes fuas partes ab aére nitrofo de nowo accendatur, Pharmaceut. 
“P.2. Sect. 1. C.2. §, 2. Mayow faith rightly, that one grand 
Ule of Expiration is, Ut cum acre expulfo, etiam vapores 2 fanguine 
. exhalantes, fimul exfufflentur. And.as for Infpiration, that it con~ 
veyeth a nitro-aerial Ferment to the Blood, to. which the animat 
Spirits are owing, and all mufeular Motion. Mayow de Refpire 
p22, &e. med Fait, . 
Semewhat of the Opinion of thefe two laft cited, if I miftake 
mot (it being long fince I read their Traéts, and have them not 
now at hand) were Ent, Sylvius, Sewammerdam, Diemerbroek, anc 
_my Friend Mr. Ray, in an unpublifh’d Tract of his, and his 
Letters now in my Hands. “haat 
But our Dr. Thurffon, for good Reafons, rejects thefe from be- 
ing principal Ufes of Re/piration, and thinks, with great Reafon, 
the principal Ufes to be, to move, or pafs the Blood. from: the right 
to the left Ventricle of the Heart. Upon which account Perfons 
hanged, drowned, or ftrangled by Catarrhs,. fo fuddenly die, name 
ly, becaufe the Circulation of their Blood is ftopped. Bor the 
fame Reafon alfo it is, that Animals die fo. foon in the Air-Purnp. 
Bs Among 
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deed fo congenial is this with Life, that Breath 
and izfe are in Scripture Phrafe and Common 

| Speech 
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Among other Proofs he inftanceth in an Experiment of Dr.Croom, 
Profef. Grefo. which he made before cur R.S. by frangling a 
Pullet, fo that not the leaft Sign of Life appeared ; but by blow- 
ing Wind into the Lungs through the Trachea, and {fo fetting the 
Lungs a playing, he brought the Bird to Rife again. Another 
‘Experiment was once tried by Dr. Walter Needbam, before Mr.. 
Boyle, and others at Oxford, by hanging a Dog, fo that the Heart 
ceafed moving. But haftily opening the Dog, and blowing Wind 
into the Duéfus Pecquetianus, he put the Blood in Motion, and by 
that means the Heart, and fo recovered the Dog to Life agaim. 
Fide Thurfion de Refpir. Uf. p. 60 and 63.-med Edit. 

Such an Experiment as Dr. Croon’s, my Friend, the late juftly 
renowned Dr. Hook, fhewed alfo our Royal Scciety. He cut away 
‘the Ribs, Diaphragm, and Pertcardium, of a Dog; alfo the Top 
of the Wind-pipe, that he might tie it to the Noie of a Pair of 
Bellows 5 and by blowing into the Lungs, he reftured the Dog to 
Life ; and then ceafing blowing, the Dog would foon fall into dy- 
ing Fits ; but by bluwing again, he recovered ; and fo alternately 
would die, and recover, for a confiderable Time, as long and often 
as they pleafed. Pkilof. Tranf. No. 28. 

For the farther Confirmation of Dr. TEurffon’s Opinion, the ine 
genious Dr. Mufgrave cut off, and elofe ftcpped up the Wind- 
pipe of a Dog with a Cork, and then threw open the Thorax 5 
where he found the Blood ftagnating in the Lungs, the Arteria 
Pulmonarts, the Right Ventricle and Axricle of the Heart, and the 
two great Frunks of the Uzva, diftended with Blood to an im-~ 
menfe Degree ; but at the fame Time, the Mena Pulmonaris, the 
Left Ventricle and Aurtcle of the Heart in a manner empty, hardly 
a Spoonful of Blood therein. Philof. Tranf. No.24¢. Or both 
the Experiments may be together met with in Lowth. Abridg. 
Vol. 3. p. 66, 67. . . 

This Opinion of our learned Thurfen, the late learned Ermul- 
derus efpoufed, who being particular in reckoning up the Ufes of 
Refpiration, I fhall therefore the mote largely cite him. Refpi- 
ration, faith.he, ferves, 1. Ad Olfe&lum. 2. Ad Screatum & 
Sputationesx. 3. Ad Ofcitationem, Tuffiim, Sternutationam, EmunGio- 
memque. 4. 4d liguidorum Sorbitionem, Su&ionemve. 5. 4d Lo- 
guelam, Cantus, Clamorem, Rifum, Fletum, Flatum, &c. 6. Ad 
fecum Alvi, Urine, Fotis Mcleve, necnon Secundinarum expula 
fonem. 7. Ad tromovenda Ventriculi, Inteftinorum, LaGeorumque 
waforum, &t. contenta, 8, Sd balitus aqueos Sanguinis 2 pulmoni-- 
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Speech taken as fyhonymous Things, or at leaft, 
necellary Concomitants of one another. Zo- 
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bus, aéris ope, exportandes. 9. Ad Diapnoén. 10. Ad exatiiorem 
Chyli, Lymphaeque, necnon Sanguinis---mifcelam, 11. Ad corct- 
liandum fanguini---coccineam rubedinem, &c, 12. Nec morofé nega- 
bimus aérem=--=-pulmones & fanguinem illos tranfcurrentem, minus 
calida reddere, &c. 13. Quod denique aér fanguini fingults Refpt- 
vationibus aliquantilla fui parte, admixtus, pauciffimas cara 
fpirituum ‘animalium elaboratione particulas fimul contribuat. All 
thefe Ufes, altho’ of great Confequence, yet he thinks rather con- 
duce to the Well-Being, than the Being of the Animat ; becaufe 
without any of them, the Animal would not fo fpeedily die, as it 
‘ doth by Strangling, or in the Air-Purp. He therefore afligns a 
14th, and the principal Ufe of Refpiration to be, For the paffing of 
the Blood through the Lungs, that is thrown into them by the Heart. 
Etmall. Differt.2. Cap. ro. Set. 1, & 16. 5 re ae 
But the late Dr. Drake, with great Ingenuity and Addrefs (like 
a perfon fo confiderable for his Years, as. he was.in his Time) not 
only eftablifhed this Notion of Refpiration, but alfo carries it far- 
ther, making it the true Caufe of the Diaffole of the Heart: which 
neither Barellz, Lewer, or Cowper, much lefs any before thofe 
great Men, have well accounted for. That the Heart is a Muf- 
ele, is made evident beyond all doubt by Dr. Lower. And that 
the Motion of all Mufcles confifts in. Conftri€tion, is not. to be 
doubted alfo. By which means the Sy/fole is eafily eccounted for. 
But foraftuch as the Heart hath no datagonift-Mujcle, the Diaftele 
hath puzzled the greateft Wits.. But Dr. Drake with great Judg- 
ment, and much Probability of Reafon, maketh the Weight of 
the incumbent Atmofphere to be the true Antagoni/? to all the 
Mufcles, which ferve both for ordinary Infpiration, and the Con- 
friction of the Heart. The Particulars of his Opinion may be 
feen in his Anatomy, 1.2. ¢.7. And in Philof. Tranj. No. 281. 
And I remember when I was at the Univerfity, my moft inge- 
nious and learned Tutor Dr. Wrdlis, when he read Anatomy to us, 
was of Opinion, ‘That the Lungs were blown up by the Weight of 
the incumbent Air, and reprefented the manner of Refpiration in 
this manner, wiz. He put a Bladder into a pair of Bellows, turn- 
ing back the Neck of the Bladder, and tying it fat, fo that no 
Air might enter in between the Bladder and Bellows. “This be- 
ing done, when the Bellows were opened, the Bledder would be 
blown up by the Weight of the incumbent Air ; and when: dhut, 
the Air would be thereby preffed forcibly out of the Bladder, fo as 
to blow the Fire. This Experiment I take notice of here, be- 
-eaufe (befides the Iluftration it gives to Refpiration) that great 
Genius feems to have had a trucr Notion of this Phanomensn, thar. 
was 
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fes (a) expreffeth animal Life, by [The Breath of 


‘Life.| Saith he, Gen. vii. 21, 22. All Flefh that 
moveth on the Earth, Fowl, Cattle, Beaft, treep- 
ing Things, and Man; all in whofe Noftrils was 
the Breath of Life in the dry Land died....So the 
Pfalmift, Pfal. civ. 29. Thou take? away ther 
_ Breath, they die. So grand an A& therefore in 
“common to all Animals, may juftly deferve a Place 
in this Survey of the Works of Gop in the animal 

Kingdom.) ck eas 
And here I might Jaunch out into an ample De- 
fcription of all the Parts miniftring to this neceflary 
A&, and thew the curious Contrivance, and artifi- 
cial Strudture of them ; but a tranfient View fhall 
fuffice. J might begin with the outward Guards, 
the Nofe and Mouth; but thefe have been already 
touched upon. But the exquifite Mechanifm of the 
‘Larynx, its Variety of Mufcles, its Cartilages, all 
fo exquifitely made for the Purpofe of Refpiration, 
and forming the Voice (6), are very admirable : And 
R no 
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was very common then, ws. about the Year 1677, or 733 as 
alfa, becaufe I have in fome Authors met with the fame Experi- 
ment, without mention of Dr. Willis, whofe I take it to have 
been. 

Another Ufe of great Confideration, the already commended 
Dr. Cheyne affigns, namely, to form the elaftick Globules ef which 
the Blood principally contifts, without which there would be a 
general Odfiruétion in all the capillary Arteries. Cheyne’s Phihfo- 
phical Principles of Natural Religion; or Harris's Lex. Tech. in 
Lungs. 

(a) Gen. ii. 7.--+ vie 17. and vil. 15. ft 
(6) Becaufe it would be endlefs to fpecify the curious Mee 


chanifm of all the Parts, concurring to the Formation of the _ 


Voice ; I fhall therefore for a Sample note only two Things + 
x. There are thirteen Mufcles provided for the Motion of the 
five Cartilages of the Larynx. Gibf. Anat. J. 2. ¢. 14. a Sign of 
the careful and elaborate Provifion that is made for the Voice. 
2. It is a prodigious Faculty of the G/ortis, in contracting and 


dilating itfelf with fuch Exquifitenefs, 2$ to form all Notes. 


For 


‘ 


‘ 
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no lefs fo is the Tongue (a) which minifters to 
that, and many other Ufes too, fa aes 

_ Next, the Fabrick of the (6) Trachea deferves 
efpecial Remark. . Its Valve, the E£pzg/ottzs on the | 
: : Hau + “Pop, 
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For (as the late ingenious Dr. Kez) faith,) fuppofing the greatef# Di= 
Rance of the two Sides of the Glottis, zo be one tenth Part of an 
Inch in founding twelve Notes, (to which the Voice eafily reaches 5) 
this Line muft be divided into twelve Parts, each of which gives the 
_ Aperture requifite for fuch a Note, with a certain Strength, But if 
qe confider the Sub-divifion of Notes, into which the Voice can run, 
the Motion of the Sides of the Glottis 7s fill vaftly nicer. For if two 
Chords founding exactly Unifons, one be fbortened one two thoufandth 
Part of its Length, a juft Ear will perceive the Difagreement, and a 
good Voice will found the Difference ; which is one one hundred and nine= 
ty fixth Part of a Note, But fuppofe the Vorce can divide a Note 
into a bundred Parts, it follows thatthe different Apertures of tbe 
Glottis aétually divide the tenth Part of an Inch inte.twelve hundred | 
Parts, the Effet? of each ef which produces a fenfible Alteration upon 
agood Ear. But becaufe each Side of the Glottis. moves juf? equally, 
therefore the Divifions are juft double; or the Sides of the Glottis, 
by their Motion, do, aétually diwide one tenth Part of an Inch into 
two thoufand four hundred Parts. Keil’s Anat. cap. 3. fect. 7. 

(2) Among the Inftruments of Speech, the Tongue is a necef- 
fary one ; and fo neceflary, that it is generally thought. no Speech 
can be without it, But in the third Tome of the, Epbem, Germ, 
as publithed, ac. Rolandi Aglof{cftomographia,.. frue. Deferiptio 
Oris fine Lingua quod perfece loguitur, & reliquas fuas funttiones 
naturaliter exercet.. Vhe Perfon defcribed is one Pet. Durand a 
French Boy of eight or nine Years old, who at five or fix loft his 
Tongue by a Gangrene, occafion’d by the Small-Pox: Notwith- 
ftlanding which, he could (as the Title faith) fpeak perfectly, as 
alfo tafte, fpit, fwallow, and chew his Food; but this latter he 
could do only on.that Side he put it into, not being able to turn it 
to the other Side of his Mouth. _. 

- In the fame Tra&t, Chap. 6, is this Obfervation of Ventriloquous 
Perfons ; Memini me a quodam fat celebri Anatomico audiviffe,. dum 
de duplicaturd Mediaftini ageret, fi Membrana ifta duplex naturalitér 
unita in duas partes dividatur, loquelam quafi ex peétore procedere, 
ut circumpPantes credant Damoniacum bunc, aut Sternomythum, 

(4) The Variation of the Wind-pipe is obfervable in every Crea- 
ture, according as it ts ees ary for that of the Voice. In an Urchin, 
which bath a very [mall Voice, it is bardly more than membranous: 
And in a Pidgeon, which bath a low and foft Note, it is partly car- 


tilaginous, 
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Top, to fence againft all Annoyances; its cartila- 
ginous Rings (a) nearly invironing it, with its mem- 
branous. Part next the Gullet, to give the freer 
Paflage to the Defcent of the Food, And laftly, 
{ts inner Tegument, of exquilite Senfe, to be rea- 
dily affeéted with, and to make Efforts againtt 
every thing that is hurtful or offenfive; thefe, I 
fay, do all juftly deferve our Admiration. 3 

» And no lefs prodigious are the Parts farther with- 
in; the Bronchi, the Veficule (>) with their muf- 


cular | 
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begins and partly membranous, In an Owl, which bath a good 


ti 
audible Note, it is more cartilaginous, ‘but that of a Jay, hath bard 


Bones inftead of Cartilages ; and fo of a Linnet: Whereby they bave 


both of them a louder and fironger Note, &c. 
> Tbe Rings of the Wind-pipe are fitted for the Modulation of the 
Voice: For in Dégs and Cats, which in the Exprefion of divers 
Paffions ufe a great many Notes, (as'Men do) they are open and 
exible, asin Man. Whereby all, or any of them, are dilated or 
contracted, more or les, as is convenient for a higher or deeper Note, 
&c. whereas in fome other Animals, as in the Japan-Peacock, which 
ufeth hardly more than one fingle Note, they are entire, &e. Grew’s 
Cofmolog. Sacr. Book I, Chap. 5» Seé%.g, to. 
‘ (a) It is a further manifeft Indication of fingular Defign in the 
cartilaginous Rings of the Ajpera Arterta, that all the Way where 
they are contiguous to the Oefopbagus, they are membranous, to 
afford an eafy Paffage to the Food ; but after that, inthe Bronchi, 
they are, fome completely angular, fome triangular, @e. And 
another obfervable is, the lower Parts of the fuperior Cartilages, 
receive the upper Parts of the inferior inthe Broncbi ; whereas in the 
Afpera Arteria, the Cartilages run and remain parallel to one 
another, which is a noble Difference or Mechanifm in this (ina 
Manner) one and the fame Part, enabling the Lungs, and Brex- 
zhi, to contraét themfelves in Expiration, and to extend and dilate 
themfelves in Enfpiration. 
© (8) I fhall not here intrench fo much upon the Anatomift’s Pro- 
vince, to give a Defeription of the Lungs, altho” it be a curious 
Piéce of God’s Workmanfhip 3 but refer to Signior Malpighi, the 
firtt Difcoverer of their Veficule in 1660, in his two Letters to 
Borelli de Pulmom Alfo to Dr. Willis’s Pharm, rat, Pag. 2, Sect. 1, 
: Cap, 


, 
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cular Fibres (2), as fome affert they have, toge- 
ther with the Arteries and Veins, which every where 
‘accompany the airy Paflages, for the Blood to re- 
“ecive there its Impregnations from the 1 er Sagindrige 
aye i ist 5 ith From 
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Cap. 1. de Refpir. Orig. & Uf. who as he wrote after Malpighi, 
fo hath more accurately defcribed.thofe.Parts ; and to Mr.Cowper’s. 
Anat. Tab, 24,25. And if the Reader hath a mind to fee what 
Oppofition Signior Adalpighi’s Difcoveries met with at Home and 
Abroad, and what Controverfies he had on that Account ; as alfo 
his Cenfures of Dr. Willis’s Defcription and Figures, he may con- 
fult Malpighi’s Life, written by himfelf, Pag, 4to2t. | H 
That the Lungs confit of Veficule, or Lobuli of Veficule ad~ 
. Mitting of Air from the Broncbi, is vifible, becaufe they may be 
blown up, cleanfed of Blood, and fo dried. “ But Mr. Ceauper faith, 
“he could never part the Lodul?, ‘(fo as to make Dr. Willis’s Fig. 1. 
Tab.3 & 4.) fo that probably the Vefcule are contiguous to ohe 
another throughout each Lobe of the Lungs. And not only. Air, 
but Dremerbroeck proves, That the Veficule# admit of Dutt alfo, 
from two Afthmatick Perfons be opened; one a Stone-cutter’s 
Man, the Veficule of whofe Lungs were fo ftuffed with Duft, that 
in cutting, his Knife went as if through an Heap of Sand; the 
“other was a Feather-driver, who had thefe Bladders filled with the 
fine Duft or Down of Feathers. eh Oe Me teen 
(2) There is a confiderable Difference between Dr. Willis, and 
Etmuller, vis. Whether the Vefcul@ of the Lungs have any 
-mufcular Fibres, or not? Ezmuller exprefly faith, MNudlas Fibras 
miufeulofas, multo minis rubicundam Mufculorim compagem (unt 
enim Veficula albide & fere diaphana) in ipfis reperirt, Ubi fupra, 
cap. 6. fect. 2. And afterwards, fect. 3. Pulmones effe molles 
flexilefque mufeulofis fibris cen propria explicationis organis deftitutos. 
But Dr. Willis as exprefly afferts, they have mufculous Fibres, and 
affigns an excellent Ufe of them 3 Cellule ifa@ veficulares, ut nixus 
pro expiratione contractivos edant, etiam fibras, uti per Microfcopiuns 
‘plane confpicere eff, mufculares cbtinent.. Ubi fupra. feet. 16. “And 
in the next Se€tion, Ut pro dard occafiene majerem aéris copiam ex= 
fufpent, aut materiam cxtufiendam ejictant, fibris mufcularibus dona- 
ta, fefe ar&ins contrabunt, contentaque fua penitas exterminant, 
Etemim ordinaria peoris Syfiola, quas mufeulerum relaxationes ect 
parte efficiunt, aérem forfan totum a Trachea & Bronebis, baud ta- 
men aVeficulis, quaégue vice cjiciunt : propter bas ( quoties pits erit ) 
inaniendas, & totius Peéforis cavitas plurimim anguftatur, © cellu 
la ipfe veficulares & propriis fibris confriGis coar&antur. 
(a) Cirea 
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_ From hence I might proceed to’the commodious 
Form of the Ribs (@) the curious Mechanifm of 
the Intercoftal-Mufcles (6) the Diaphragm, and 


all the other Mufcles (c), miniftring both to the or- 


dinary, and extraordinary Offices of Refpiration. 


But © 


(2) Circa bos motus [ feil. Peétoris dilatationem, &e.] divini 
Conditoris mechanicen, ad regulas Mathematicas plane adéptatam, 
“fatis admirart non poffamus; fiquidem nulla alid in re manifeflizs, 
‘O Ocde scons paty videtur. Quippe cum pefforis, tum ampliatio, 
tum coarttatio a quibufdam Mufculis (quorum munus unicum eff con- 


trabere) perfici debeat; res ita infituitur, ut Cofte que thoracis, velut 


parallelogramma oblongi verfus cylindrum incurwati, latera efformant, 


in figuram mod’ guadratam, cum angulis re&is, pro pectoris amplix — 


atione ; meddin rhomboeidem, cum angulis acutis pro ejufdem contna- 
' tione, ducantur, &c. Willis, ubi fupra, fed. 28. j 
Galen having fpoken of the Parts miniftring to Refpiration, con- 
cludeth, Nihil ufguam @ Naturd ullo paéto per incuriam, fuiffe pree- 
teritum, quae cim omnia prefentiret SD provideret, qua funt necefjae 


via tlla, gue caufa alicujus extiterunt, confecutura, omnibus inffan- — 
»¢ 4 > ’ 


vationes parare occupavit, cujus apparatus copiofa facultas admi- 
»rabilem Sapientiam teflantur. De Uf. Part. 1. 5. c.1§. See alio 
| ar oe A } 

(4) For the Structure of the Intercofals, Midriff, &c. 1 thall 
refer to Dr. Willis, and other Anatomifts. But Dr. Drake taxeth 
Dr, Willis with an Error, in fancying there is an Oppofition in the 
Office of the Intercoftals, by reafon that the Fibres of the external 
and internal Intercofials decuilate 3 that therefore the external ferve 
to raife the Ribs, the internal to draw them down. But Dr. Drake 
is of Steno’s, and Dr. Mayow’s Opinion, That notwithftanding 
‘the Decuflation of their Fibres, the Power they exert upon, and 
the Motion they effect in the Ribs, is one and the fame. Drake’s 
Anat, 1.2. ¢.7. and 1.4. ¢. 5. Mayow de Refpir. ¢. 7. 

(c) Altho’ Dr. Drake, and fome others, deny the Intercoftals 
being Antagonift-Mufcles, as in the preceding Note; yet they, 
and moft other Anatomifts that I have met with, attribute a con~ 
fiderable Power to them in the A&t of Refpiration, as they do alfo 


- 


_to the Subclavian and Triangular Mufeles ; but the learned Er- — 


muller denies it for thefe three Reafons, 1. Quia refpirando nuliam 
in illis contraGionem fentio. 2, Quia ----- , fibi invicem non addu- 
cuntur, &e. 3. Quia Coftae omnes ab alits modd enarrarrs mufculis 
meventur, idque fimul, 8c. Intercoftales itague, necnon Subclavios 

Mufcu= 
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But pafling them by, ‘I fhall ftop at one prodigious 
Work of Nature, and manifeft Contrivance of the 
Almighty Creator, which altho’ taken Notice of 
by others (a) yet cannot be eafily pafled by in the 
Subje& Iam upon; and that is, the Circulation of 
the Blood in the Fatus in the Womb, fo diferent 
from the Method thereof after it is born. In the 
Womb, whilft it is as one Body with the Mother, 
and there is no Occafton, nor Place for Refpirati- 
on, there are: two Paflages (4) on Purpofe for the 


_ Tranfmiffion of theBlood, without paffing it through 
the 


~ 


| Mufeulos Coftis, parietum infar, ad complenda inter/titia intercoftalia, 
pelfufque integrandum, ac Coftas conneétendas, interjeGfos effe, prom. 
babiliter concludo; quo munere triangulares etiam ---- fungi, rationi 
_confentaneum eff, Etmul, Differt. 2. cap.4. fect. 6. ; 
But as to the Ufe of the Triangular Mujcle in Refpiration, we 
may judge of it, from its remarkable Size and Ufe in a Dog; of 
_ which Dr. Willis gives this Account from Fallopius: In Homine 
parvus aded & fubtilis ie [Mufculus] ¢f, ut vix pro Mufculs ac~ 
cipi queat : in Cane per totum os peétoris protenditur, & cartilagines 
omnes, etiam verarum Coftarum feerno tnofculatas, occupat: Cujus 
Gifcriminis ratio divinam circa Animalium fabricas Providentiam 
plant indigitat. Quippe cim boc animal, ad curfus velocifimos & 
diu continuandos natum, que fanguis, dum intenfius agitatur, rite 
accendatur eventileturque, atrem celerrime &F fortiter uti infpirare, 
ita etiam exfpirare debet ----- idcirce propter bunc alum firmins 
obewdum (cujus in Homine baud magnus eff ufus) mufculus caninus 
. ingentem © tanto opert parem fortitur, Willis, ubi fupra, 
deet. 32, | j 
(2) Ray’s Wifdom of God in the Creation, Pag. 343. 
(5) Mr. Chefelden, an ingenious and moft accurate Anatomift, 
having fomewhat Particular in his Obfervations about. the Circu- 
lation of the Blood through the Heart of the Fatus, I fhall prefent 
the Reader with fome of his Obfervations, which he favoured me 
with the Sight of. The. Blood (faith he) which is brought to the 
Heart hy the afcending Cava, paffes out of the Right Auricle inte the 
Left, through a Paffage called Foramen Ovale, in the Septum 
[common to them both] without paffing through the right Ventricle 
(4s after the Birth) wbile the Blood from the defcending Cava oN 
; et 
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the Lungs. But as foon as the Fetus is born, and 
become thereby a perfectly diftin@ Being, and 
breathes for itfelf, then thefe two Paflages are 
fhut up ; one nearly obliterated, the other becomes 
only a Ligament, except in fome Creatures that 
are Amphibious, or are forced to lie long under 
Water, in whom thefe Paflages probably remain 
open (a). . 

And now what Aétion of any rational Creature, 
what is there in a Man’s Life, that doth more 
aT : | plainly 
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feth through the Right Auricle and Ventricle into the Pulmonary Ar- 
tery, and thence into the Aorta -through. the Dud, betwixt that and 
the Pulmonary Artery, caHed Duttus Arteriofus, qwbilf a fmall 
Portion of the Blood, thrown into the Pulmonary Artery, paffeth 
through the Lungs, no more than is fufficient to keep open the Pulmo- 
nary Veffels,. Thus both Ventricles are empleyed in drvving the Blood 
toro” the Aorta to all Parts of the Fetus, and to the Mother tos. 
But after the Birth, the Blood being to be driven from the Aorta 
thro’. the Fetus alone, and not the Mother too, one Ventricle becomes 
fufficient, wbilf the other ts employed in driving the Blood thro’ the 
Lungs, the Dudtus Arteriofus being fhut up by means of the Alter- 
ation of its Pofition, which happens to it from the raifing of the 
Aorta by the Lungs, chen they become inflated, After that the 
Blood is thus driven into the Lungs, in its Return it fouts the Valve 
of the Foramen Ovale again the Foramen itfelf, to whofe Sides it 
foon adberes, and fo ftops up the Paffage. ‘The Duétus Arteriofus, 
or Ductus Arteriofus in Ligamentum verfus, is feldom to be dif- 
cerned in adult Bodies, but the Figure of the Foramen Ovale is never - 
‘obliterated, = ; sig 
(2) It hath been generally thought to be not improbable, but 
that on fome Occafion the Foramen Ovale may remain open in 
Man. Ina Girl of four or five Years of Age, Dr. Connor found 
it but half clofed, and in the Form of a Crefcent. And he thinks 
fomewhat of this Kind might be in the Perfon whofe Skeleton 
was found to, have no Joints in the Back-Bone, Ribs, @&c. Of 
which a Defcription, with Cuts, may be found in Phil. Tranf. 
No 215. And mrore largely in his Differt, Med. Phyf. de ftupends 
Offium coalitu, where he adds to the Girl, in whom the For. Ow. 
was not fhut, a like Obfervation of another Girl he opened at Oxford 
_ of three Years old; In quad Foramen Owvale feré erat occlufum, in 
medio tamen, exili foramine, per qued Turundam facile tranfmifi, erat 
pervium, 
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plainly fhew Defign, Reafon, and Contrivance, 
than this very A&t of Nature doth the Contrivance 
peu ‘Leah aa iRtet m ‘and 
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pervium, p.30. So Mr. Cowper (than whom none more accurate 
and better Judge) faith, & bawe often found the Foramen Ovale 
open in the Adult, Anat. Append, Fig.3. But Mr. Chefelden is 
of a different Opinion, of which in the following Note. Z 
_ From fomewhat of this Caufe, I am apt to think it was that 
the Tronningbolm Gardener efcaped drowning, and fome others 
mentioned by Pechiiz, His Stories are, Hortulanus Torringhol- 
menfis etiamnum vivens, annos natus 65 pro illd @tate fatis adbuc 
~walens & wvegetus, ck ante 18 annos, alii in aquas delapfo opem 
ferre vellet, forte fortuna & ipfe per glaciem incautius precedens, aquas 
incidit 18 ulnas profundas : ubi ille, corpore ere&to quafi ad perpen= 
diculum, pedibus fundo adbefit. Conflitit fic per 16 beras, ante- 
am produceretur invauras. Dixit autem, fimul ac infra aquarum 
-fuperficiem fuit demerfus, fatim obriguiffe totum, &, fi quem tum 
babuit motum & fenfum, amififfe, nifi quod fonantes Stockbolmii cam~ 
panas etiam fub aquis obfcurins percipere fibt fit vifus, Senfit etiam, 
fratin fefe velut veficulam ort applicéffe, aded ut agua nulla os’ pene~ 
traverit, in aures verd tranfitum, etiam fentiente illo, babuerit ; at- 
que inde auditum fuum debilitatum aliquandia effe. Hoc ftatu dum 
16 horas permanfit frufirad quefitus, tandem repertum, conto in caput 
infixo, cujus etiam fenfum fe habuiffe dixit, fundo extraxerunt, [pe- 
rantes ex more aut perfuafione gentis revitiurum effe. Itaque pannis 
linceifque produtum cbvolvunt, ne aér admitti poffit perniciofus fue 
turus fubito tllaplu: cupftoditum fic fatis ab aére fenfim fenfimgque 
tepidiori loco admovent, mox calidis adoriuntur fafeiis, fricant, ra- 
dunt, et fuffiaminatum tot boris Janguinis corporifque motum negotiosa 
ill@ operd reducunt ; denique antapopleéticis et genialibus liquoribus 
wite reddunt et priftine mobilitatt, Retulit 1s atgue oftendit & 
etiamnum in capite circumferre veftigia violenti@ a conto illate, 
cepbalalgtis wexari graviffimis, Et propter bunc ipfum cafum, ree 
Tigiose a popularibus, & bujufce ret teftibus probatum, Sereniffima 
Regine matris munificentid © annuo fipendio eff d:natus----G See 
reni{, Principi.---oblatus wvivus fui teftis----Confignatam manu 
habes Hiftoriam D, Tilafit, Biblioth, Reg. Preefeéti, qui tefatus eft 
fe pranoviffe mulierem, quae tres ipfos dies [ub aquis bafit, et fimte 
milem in modum, guo Hortulanus tlle, refufcitata, adbuc dum lucts 
plend fruitur ufura, Accedit Nob. Burmannt----fides, qui confefjus 
ef ,----fe in pago Bonefs parochie Pithoviae concionem frequentaffe 
funebrem, in quad, dum aéta recenferet Praca Senis cujufdam feptia- 
r ; genari¢ 
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and Defign of the great Gop of Nature? What is. 
| Thought and Contrivance,. if this be not? Name-. 


Jy, That there fhould be a temporary Part in the 
ody, made juft for the prefent Exigence; to con- 
tinue whilft there is Occafion for it, and to ceafe 


~ when there is none ; in fome Creatures to remain 


always, by Reafon of their amphibious Way of Liv- 
Ing, and in Land- Animals (purely fuch) to ceafe, 


Another excellent Contrivance, a-kin to the laft, 


is, for the Prefervation of fuch Creatures whofe Oc- 
cafions 


| 


edhe eit aS ini 


£enarii Laur. Jonae----audiverit ex ore Concionatoris, vivum eum, 


. adolefcentem 17 annerum, aquis fubmerfum, 7 demum bebdomadé (rem 

prodigiofam ! ) extra&ium ad fe 
lin. de Aér. & Alim. def. c. 10. 

Shall we to this Caufe, or.to the Offification » or more than or- 
dinary Strength of the Wind-Pipe, attribute the Recovery to 
Life of Perfons hanged? Of which Pechiin gives an Inftance that 
fell under his own Knowledge, of 2 Woman hanged, and in all 


rediiffe vieum et incolumen. Pech 


ee ee a 


Appearance dead, but recovered by a Phyfician accidentally come 


ing in, with a plentiful Adminiftration of Spir. Sal, Armon. Pechli. 
ibid. c. 7. And the Story of Anne Green, executed at Oxford, 
Dec. 14, 1650, is fill well remember’d among the Seniors there, 
She was banged by the Neck near half an Hour, fome of ber Friends 
in the mean Time thumping ber on the Breaft, others banging with 
all thetr Weight upon ber Legs, fometimes lifting ber up, and then 
pulling ber down again with a fudden Firk, thereby the fooner te 
difpatch her eut of ber Pain; as her printed Account wordeth it. 
Aiter fhe was in her Coffin, being obferved to breathe, a lufty 


Fellow ftamped with all his Force on her Breaft and Stomach, to_ 
put her out of her Pain, But by the Affiftance of Dr. Petty, Dr. - 


Willis, Dr. Batburf, and Dr. Clark, fhe was again brought to : 
Life. I myfelf faw her many Years after, after that fhe had (ie 


heard) born divers Children. ‘The Particulars of her Crime, Exe- 
cution, and Reftauration, fee in a little Pamphlet, called, Wews 


Jrom the Dead, written, as I have been informed, by Dr. Ba- — 


thurft, (afterwards the moft vigilant and learned Prefident of 


. Trinity-College, Oxon,) and publifhed in 1651, with -Verfes upon 


the Occafion, 
“ep (a) The 
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cafions frequently neceffitate them to live without, 
or with but little Refpiration: Fithes' might be 
named here, whofe Habitation is always in the» 
‘Waters; but thefe belong to an Element which I 
cannot at prefent engage in. But there are many 
Animals of our own Element, or partly fo, whofe 
Organs of Refpiration, whofe Blood, whofe Heart, 
and other Inftruments of Life, are admirably ac- 
commodated to their Method of Living: Thus ma- 
ny amphibious Creatures (a) who live in Water 
as well as Air; many Quadrupeds, Birds, Infeéts, 
and other Animals, who can live fome Hours, Days, - 
yea, whole Winters, with little or no Refpiration, 
in a Torpitude, or fort of Sleep, or middle State’ 
between Life and Death: The Provifion made for 
thefe peculiar Occafions of Life, in the Fabrick of 
the Lungs, the Heart, and other Parts of fuch 
ate ae | Creatures 


a tn eo ee em ees 


/ 


(2) The Sea-Calfhath the Foramen Qvale, by which Means it 
is enabled to ftay long under the Water, as the Parif- Anatomifis, © 
Of which fee in Book VI. Chap. 5. Note (¢) Page 325. | 
But the fore-commended Mr, Chefelden, thinks the Foramen 
Ovale is neither op:n in amphibious Creatures, nor any adult Land- | 
Animals. When I firft (faith he) applied my/elf to the Diffection 
of buman Bodies, I bad no Diftruft of the frequent Accounts of the 
Foramen Ovale being open in Adults ; but I find fince, that I mificok 
tte Oftium Venarum Coronariarum for the Foramen. The like I 
fuppofe Authors have done, whe affert that it ts always open in am- 
phibteus Animals ; for we have made diligent Enquiry into thofe Ani « 
mats, and never found it open. Neither would that (as they imagine)” 
Serve thefe Creatures to live under Water, as the Foetus doth in Utero, 
unlefs the Duétus Arteriofus zas open alfo. pete ec 
‘This Opinion of Mr. Chefelden hath this to render it probable, 

That the Ofium Venarum Coronariarum is fo near the Foramen 
Ovale, that without due Regard, it may be eafily miftaken for it, 
Such therefore as have Opportunity of examining this Part in ame 
phibious Animals, or any other Subject, ought to feck for the 
Oftium, whenever they fufpeét they have met with the Foramen, 
| s nent (a) OF 
} 
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Creatures (2) is manifeftly the Work of him, who, 
as St. Paul faith (4), Giveth to all Breath and Life, 
and all Things. wisidait shored, Doe 
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CHAP. VIL 
Of the Motion of Animals. 


E X T to the two Grand A&s of Animal _ 
‘Life, their Senfe and Refpiration, I fhall con- 
fider their Motion, or Locomotive Faculty, whereby - 
they convey themfelves from Place to Place, accord- 
ing to their Occafions and Way of Life: And the 
admirable Apparatus to this Purpofe, is a plain_ 
Demonftration of God’s particular Forefight,. 
Care, and efpecial Providence towards all the A- _ 
nimal World. : 
And here I might view, in the firft Place, the — 
Mufcles, their curious Struure (c), the nice tack-_ 
ing them to every Joint, to pull it this Way, and — 
that Way, and the other Way, according to the 
fpecial Purpofe, Defign, and Office of every fuch 
Joint; Alfo their various Size and Strength ; Ars 4 
| | arge: 


(2) Of the fingular Conformation of the Heart and Lungs of the 
Tortoife, which is an amphibious Animal, See Book VI. Chap. 5.— 
Note (6) Page 325. " 

(6) A&s xvii. 25. ae . 

(c) That the Mufcles are compounded of Fibres, is vifible e+ 
nough, Which Fibres, the curious and ingenious Borelli faiths . 
are cylindraceous; not hollow, but filled with a fpungy, pithy 
Subftance, after the Manner of Elder, as he difcovered by his Mi- 
crofcopes, Borel, de Mot, Animal, Part. %. Thefe 
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large and corpulent, other lefs, and fome fcarce. 
vifible to the naked Eye ;. all exactly fitted to every 
Place, and every Ufe of the Body. | And laftly, I 
might take Notice of the mufcular Motions, both, 
involuntary and {pontaneous (a). Yom : 
Next, I might furvey the {pecial Fabrick’ of the 
Bones (4), miniftring to Animal Motion. Next, I 
loft ey might 


(Eternia 


Thefe Fibres, he faith, are naturally white; but derive their 
Rednefs only from the Blood in them, . 

_ Thefe Fibres do in every Mufcle (in the Belly at leaf of the 
Mufcle) run parallel to one another, ina neat orderly Form, But 


they do not all tend the fame Way, but fome: run aflant, fome. 


_ dong-ways, &c. according to the A@tion or Pofition of each tre. 


fpeftive Mufcle. The Particulars of which, and of divers other, 
Obfervables in the Mufcles, would, befides Figures, take up too 
much Room in thefe Notes; and therefore I. muft refer to the A= 
natomifts, particularly Steno, Borelli, Cowper, &c. ; 

(4) The infinite Creator hath. generally exerted his Art and 
Care, in the Provifion made by proper Mufcles and Nerves, for alli 
the different Motions in Animal Bodies, both involuntary, and 
voluntary. It is a noble Providence, that moft of the vital Moti-. 
ons, fuch asthe Heart, Stomach, Guts, @c. are involuntary, 
the Mufcles acting whether we fleep or wake, whether we will 
orno, And it is no lefs providential that fome, even of the vital 
Motions, are partly voluntary, partly involuntary, as that, for In- 


. ftance, of Breathing, which is performed both fleeping and waking ; 


but can be intermitted for a thort Time on Occafion, as for accu- 
rate Hearing any Thing, &c. or can be increafed by a ftronger 
Blaft, to make the greater Difcharges of the Blood from the Lungs, 
when that any Thing overcharges» them. And as for the other: 


_ Motions of the Body, as of the Limbs, and {uch as are voluntary, « 


it is no lefs Providence, that they are abfolutely under the Power 

of the Will; fo as that the Animal hath it in his Power to com-' 

mand the Mufcles and Spirits, or any Part of its Body, to perform 
> fuch Motions and Aétions as it hath Occafion for. 

(4) Quid dicam de Offibus ? \qna fubjefta corport mtrabiles come 
miffuras babent, & ad ftabilitatem aptas, & ad artus. finiendos ace 
commodatas, & ad metum, & ad omnem corporis a€fionem, + Cicers- 
de Nat. Deor. lea. c. 55. eat 


By 


+ dee) The Morion Boox IV. 


By Reafon it would be endlefs to mention all the Curiofities’ 
obfervable ia the Bones, I fhall for a Sample, . fingle out only an_ 
Inftance or two, to manifett that Defign nda ufed in aHe Structure’ 
of thefe Parts in Man. ° : 

‘The firft fhal] be in the Back- ets tila (among many pitt 
hath thefe two'Things remarkable. 1. Its different Articulations 
from the other Joints of the Body. For here moft of the Joints 
are flat, and withal guarded with Afperities and Hollows, made 
for catching and holding ; fo as firmly to lock and keep the Joints 
from Luxations, but withal to afford them fuch a Motion, as is 
neceflary for the Incurvations of- the Body. 2. The Difference - 
of its own Joints in the Neck, Back and Loins. In the Neck, 
the Atlas, or upper Vertebra, as alfo the Densata, are curioully 
made, and jointed. (differently from the reft) for the commodious 
and eafy bending and turning the Head every Way. In the Tho- 
rax, or Back, the Joints are more clofe and firm; and in the © 
Loins, more Jax and pliant; as‘alfo the Spines are different, | 
and the Knobs and Sockets turned the quite contrary Way, to 
anfwer the Occafions the Body hath to bend more there, than ~ 
higher in the Back. I thall clofe this Remark with the late i inge- 
nious Dr. Keit’s Obfervation, 

The Struéture of the Spine is the very beff that can be contrived ; 

r bad it been all Bone, we could have bad no Motion in our Backs ; ; 
bad it been of two or three Bones articulated for Motion, the Medulla 
Spinalis muff have been neceffarily bruifed at ev Angle or Feint ; 
befides, the whole would not have been fo pliabh, for the eral 
Poftures we have Occafior to put ourfelves in. If it had been made _ 
of feveral Bones without intervening Cartilages, we fbould bave had 
no mere Ufe of it, thanif it had been but one Bone, If each Verte- 
bra bad bad its own diftinG Cartilages, it might have been eafily dit- 
located. And laftly, The oblique Proceffes of each fuperior and infe- 
rior Vertebra, Recep the middle one that it can neither be thrufi back- 
avards nor forwards to comprefs the Medulla Spinalis. Keil’s Anat. 
Cap. 5. Sect. 3. 

Compare here what Galen faith of the Articulations, Li igaments, 
Perforation, &c. of the Spine, to prove the Wifdom and Provi- 
dence of the Maker of Animal Bodies, againft fuch as found Fault 
with Nature’s Works ; among which he names Diagoras, Anax-- 
agoras, Ajclepiades and Epicurus, Vid, mi hig de Uj. Part, & 12. 
init. and Cap. 11, &c. alfo /, 13. init. 

z. The next Inftance fhall be in one or two Things, Syhiardin 
the Skeletons of Sexes differ. Thus the Pe/vss made in the Belly 
by the Iium, Offa Coxendicis and Pubis, is larger in a Female than 
Male Skeleton, that there may be more Room for the lying of the 
Vifcera and Fetus. So the Cartilage bracing together the two 
Offa Pubis, or Sbarebenes, Bartholine faith, is twice thicker ~and 
laxer in Women than Men: As alfo is the Cartilage that on 

the 


f 
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might take Notice of the Joints (a), their com- 
pleat Form adjutted to the Place, and Office they 
are employed in; their Bandage, keeping them 
from Luxations; the oily Matter (4) to lubricate 
| , | them, 
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the Os Saerum to its Vertebra; and all to give Way to the Pafiage 
of the Fetus, 
_ Another confiderable Difference is in the cartilaginous Produc 
tion of the feven long Ribs, whereby they are braced to the 
Breaft-Bone. Thefe are harder and firmer in Women than in 
_ Men; the better to fupport the Weight of the Breafts, the fuck- 
ing Infant, &c. 
(2) It is remarkable in the Joints, and a manifef! A@ of Cau- 
tion and Defign: 1. That altho’ the Motion of the Limbs be 
circular, yet the Center of that Motion is not in a Point, but an 
ample Superficies. Ina Point, the Bones would wear and pene- 
‘trate one another; the Joints would be exceedingly weak, ec, 
but the Joints confifting of two large Superficies, Concave, and — 
Convex, fome furrowed and ridged, fome like a Ball and Socket, * 
and all lubricated with an oily Subftanee, they are incomparably 
prepared both for Motion and Strength. 2. That the Bones next 
the Joint are not fpungy, as their Extremities commonly are, nor 
hard and brittle, but capped witha ftrong, tough, {mooth, carti- 
daginous Subftance, ferving both to Strength and Motion. 
But let us here take Notice of what Galen mentions on this Sub 
ject. Articulorum unufquifque Eminentiam Cavitati immifjam babet : 
Veruntamen bec fortaffe non aded mirabile ot: Sed fi, confiderara 
omnium totius corporis offium mutud connexione, Entinentias cavitatia 
bus fufcipientibus egquales femper inveneris, boc mirabile, Si enim 
 jufto amplior effet Cavitas,; laxus jane & infirmus freret Articulus ; 
fi firifior, motus aifficulter fieret, ut qui nuliam verfionem haberet ; 
ac periculum effet non parvan,’ eminentias ofium ar&atas frangt: 
fed borum neutrum faum eft ~---- Sed queniam ex tam fecurd con- 
| firuttione periculum erat, né mottones difficilins fierent, & eminentive 
Offium extererentur, duplex rurfus auxilium in id Natura molita eff, 
1. Cartilagine os utrumque fubjungens, atque oblinens : alterum, ipfis 
Cartilaginibus humorem unéiuofum, velut oleum, Super fundens sper 
quem facile mdbilis, & attritu contumax omnis articulatio Offune 
jotta cft,---- Ut undique diligenter Articulus omnis cuftodiretur, Lan 
gamenta quedam ex utrogue offe produxit Natura. Galen de Ut, 
Part. 1.1. c. 15. 
(6) For the affording this oily or mucilaginous Matter, there 
ate Glandules very commodioufly placed near the Joints, fo as 
i 


not 
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‘them, and their own Smoothnefs to facilitate their 
Motion. Deiat dS elubeaienc ie aces, cote tak Merge eet 


And laftly, I might'trace the various Nerves — 


throughout the Body, fent about to minifter to its 
various Motions (a), I might confider their Ori- 
gin (4), their Ramifications to the feveral Parts, 


and their Inofculations with one another, according © 


to the Harmony and Accord of one Part with ano- 
ther, neceflary for the Benefit of the Animal. But 


fome of thefe Things I have given fome Touches © 


upon 


te ” j He a : 


oe 


not to fuffer too great Compreffion by the Motion of the neighbour- 
ing Bones, and yet to receive a due Preffure, fo as to caufe a fuf- 
ficient Emiffion of the Mucilage into the Joints. Alfo, another 
Thing confiderable is, that the excretory Duds of the Mucilagi- 
nous Glands have fome Length in their Paflage from the Glands to 


i 


be 


their Mouths; which is a good Contrivance, to, prevent their 


Mouths being oppreffed by the Mucilage, as alfo to hinder the too 
plentiful Effufion thereof, but yet to afford a due Expreflure of it 
at all Times, and on all Occafions, as particularly in violent and 
long-cantinued Motions of the Joints, when there is a greater than 
ordinary Expence of it. See Cowper’s Anat. Tab. 79. 

(a) Theré is no Doubt to be made, but that the Mufcles receive 
their Motion from, the Nerves. For if a Nerve be cut, or 
ftreightly bound, that goes to any Mufcle, that Mufcle fhall im- 

_ mediately lofe its Motion. Which is doubtlefs the Cafe of Para- 


lyticks ; whofe Nerves are fome of them by Obftructions, or fuch ‘ 


like Means, reduced to the fame State as if cut or bound. 


And this alfo is the Caufe of that Numbnefs or Sleepine/s we find - 


oftentimes, by long fitting or lying on any Part, __ 
Neither is this a modern Notion only ; for Galen faith, Princt- 
pium Nervorum omatum C. erebruim eff, © fpinalis Medullas-----Et 


Nerot & Cerebro animalem wvirtutem acciptunt----- Nervorum utili« 


tas off facultatem Senfis & Motis 2 princtpio.in partes diducerc.. And 


this he intimates to have been the Opinion 6f Hippocrates and 


Plato, de Uf. Part. }, 1. ¢. 16. & paffim. 


(b) Dr. Willis thinks, that in the Brain the Spirits are elabo- _ 


rated that mini@er to voluntary Motion; but in the Cerebellum, 
fuch as affe@ involuntary, or natural Motions ; fuch as that of, the 
Heart, the Lungs, @e. Cevebri Anat, ¢. 15. 

. (a) See 


- 
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upon already,’ and more’ T ‘thal! mention’ hereaf- 
ter (a), and it would be tedious here to infift upon’ 
them all. pe thei» Pia hoagie eyo em ORME. 
_* I fhall therefore only fpeak diftin@ly to the Lo-. 
comotive Act itfelf, or what dire@tly relates to it. 
___And here it is admirable to confider the various 
~ Methods of Nature (4), fuited to the Occafions of 
various Animals. In fome their Motion is fwift, 
_in others flow; in fome performed with two, four, 
or more Legs; in fome with two, or four Wings ; 
in fome with neither (c). wane 
_ And firft for fwift orflow Motions, This we find 
is proportional to the Occafions of each refpective 
Animal.*« Reptiles, whofe Food, Habitation, and 
Nefts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardfhip, they need 
neither Legs nor Wings for their Tranfportation ; 


| aise ee 
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(a) See Book V. Chap. 8. . aa sae 
(8) To the foregoing, I fhall briefy add fome Examples of the! 
fpecial Provifion made for the Motion of fome Animals ‘by Tem. 
porary Parts. Frogs and Toads, in their Tadpole-feate, have Tails, 
which fall off when their Legs are_grown out. The Lacerta ’ 
Aquatica, or Water-Newt, when young, hath four neat ramified 
Fins, two on a Side, growing out a little above its Fore-legs, to 
poife and keep its Body upright (which gives it the Refemblance 
of a young Fifh) which ‘fall off-when the Legs aregrown, And: 
“the Mymphe and Aurelia, of all or moft of the Infeéts bred ia 
the Waters, as they have particular Forms, different from the In- 
fe@s they produce, fo have alfo peculiar Parts afforded them for 
their Motion in the Waters. Oars, Tails, and every Part adapted 
tothe Waters, which are utterly varied in the Infedts themielves, ' 
“in their mature State in the Air. q 
(6) Fam vers alia animalia gradiendo, alia ferpendo, ad paftum 
accedunt, alia volando, alia naxdo, Cic, de Nat, Deor. [. 2, 
t- 47: . ; 
Compare alfo what Galen excellently obferves concerning the 
"Number of Feet in Man, and in other Animals; and the wife 
Provifion thereby made for the Ufe and Benefit of the refpective 
Animals, De Uf. Part. in the Beginning of the third Book, | 
I2 (4) As 


x 
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but their vermicular or finuous Motion (performed: 


with no lefs Art, and as curioufly provided for as 


the Legs or Wings of other Creatures: This, 1 — 


fay) is fufficient for their Conveyance. 


Man and Beafts, whofe Occafions require a large 


Room, have accordingly a fwifter Motion, . with 
proper Engines for that Service; anfwerable to 
their Range for Food, their Occupation of Bufi- 
nels, or their want of Armature, and to fecure 
them againft Harms (a). 


But for the winged Creatures (Birds and Infeéts) . 


as they are to traverfe large Tra&ts of Land and 
Water, for their Food, for their commodious Ha- 
bitation, or Breeding their Young, to find Places 
of Retreat and Security from Mifchiefs; fo they 
have accordingly the Faculty of flying in the Air ; 
and that fwiftly or flowly, a long or a fhort Time, 


according to their Occafions and Way of Life. 


And accordingly their Wings, and whole Body, 
are curioufly prepared for fuch a Motion ; as I in- 
tend to fhew in a proper Place (4). 


Another remarkable Thing in the motive Facul- | 


ty of all Creatures, is the neat, geometrical Per- 
formance of it. The moft accurate Mathematician, 
the moft fkilful in mechanick Motions, cannot pre- 
fcribe a nicer Motion than what they perform, to 
the Legs and Wings of thofe that walk or fly (c), 

| or 


? 


(2) As I fhall hereafter thew, That the indulgent Creator hath 
abundantly provided for the Safety of Animals by their Cloathing, 
Habitations, Sagacity, and Inftrurnents of Defence; fo there-ap- 
pears to’be a Contemperamient of their 4Zorion with thefe Provifions. 
They that are well armed and guarded, have commonly a flower 
Motion ; whereas they that are deftitute therecf, are fwifter. So 
alfo timid helplefs Animals are commonly fwift; thus Deer and 
Hares: But.Animals endowed with Courage, Craft, Arms, @e. 
commonly have a flower Motion. . . 

~-(b) See Book VIT. Chap. 1. 
{e) See Book VII. Chap,.1, the End, 


(a) See 


a 
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or to the Bodies of thofe that creep (a). Neither. 


_-can the Body be more compleatly poifed for the 


_ Motion it is to have in every Creature, than it al- 


— 


_ ready aétually is. From the largeft Elephant to the — 
{malleft Mite, wefind the Body artfully balanced (4), — 


The Head not too heavy, nor too light for the reft 


of the Body, nor the reft of the Body for it (c). 


The Vifcera are not let loofe, or fo placed, as to 
fwag, over-balance, orover-fet the Body; but well- 


. braced, and diftributed to maintain the AZ quipoife 


of the Body. The motive Parts alfo are admirably 
well fixed in refpect to the Center of Gravity; placed 


‘in the very Point, fitteft to fupport and convey the 


Body. Every Leg beareth his true Share of the 


Body’s Weight. And the Wings fo nicely are fet 


to the Center of Gravity, as even in that fluid A@- 


dium, the Air, the Body is as truly balanced, as 


we could have balanced it with the niceft Scales. 
But among all Creatures, none more elegant 
than the fizing the Body of Adan, the gauging his 
Body fo nicely, as to be able to ftand ere, to 
het ftoop, 


a 


(a) See Book 1X. Chap. 1. Note () Page 394. 

(6) Siguis unguam atius Opifex, equalitatis & proporticnts mag~ 
nam babuit providentiam, certé Natura babuit. in animalium corpori~ 
bus conformandis; unde Hippocrates cam reétiffime jufiam nominat. 
Galen de Uf. Part 2. ¢, 16, “6 

(¢) The Make of the Bodies of fome Water-Fowl, feems to 
contradiét what I here fay, the Heads and long Necks of fome, 
as of Swans, Ducks, and Geefe 3 and the hinder Parts of others, 
as of the Doucker and Moor-hen, and fome other Kinds, feeming 
to be too heavy forthe reft of their Body. But inftead of being 


_ an Argument againft, it is a notable Inflance of, the divine Art 


» 2. Note(b) Page 346. 


and Providence, thefe Things being nice Accommodations to their 
Way of Life. Of fuch as have long Necks, fee Book VIL. Chap, 

And as for fuch whofe hinder Parts feemy to over- balance their 
foremoft Parts, whereby they fly with their Bodies in a manner 


~ erect, this alfo is ‘an excellent Accommodation to their Way of 
» Life, which is Diving rather than Flying. Vide Book VII. Chap. 


4- Note (6) Page 355, 
y " 4 (4) See 
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ftoop, to fit, and indeed to move any way, only 
with the Help of fo fmall a Stay as the Feet (¢) + 
whofe Méchanifin of Bones, ‘Tendons, and Mufcles — 
to this sil gt is bes curious and admirable. 


RET | 
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Of the Place allotted to the Several Tribes. of 
Animals. 


Aving difpatched the Motion of Animals, let “4 

us in the next Place confider the Place which 

the infinitely wife Creator hath appointed them to 
move and a&t, and perform the Offices of the Cre- | 
ation in, And here we find every Particular well = 
ordered. All Parts of our Terraqueous Globe fit 
for an Animal to live and aétin, are fufficiently 
_ ftocked with proper Inhabitants: ‘The watery Ele- 
ment (unfit, one would think, for Refpiration and 
Life) abounding with Creatures fitted for it; its 
Bowels abundantly ftored, and. its ‘Surface well 
befpread. The Earth alfo is plentifully flocked in 
all its Parts, where Animals can be of any Ufe; 
not probably the deepeft Bowels thereof indeed, 
being Parts in all likelihood unfit for Habitation . 
and Action, and where a living Creature would ~ 
be ufelefs in the World; but the Surface every 
where abundantly ftored. . 
But that- which is moft confiderable in this Mat- f 
ter, and p lainly fheweth the Divine Management — 
in the cafe, is, that thofe Creatures are manifeftly © 
defigned for the Place in which they are, and° the ~ 
Ufe and penviges they. ep (ora therein. If all the ~ 
| te Ani- 
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(a) See Bock V. ee 2. Wote (c) Page “ 


“= 
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Animals of our°‘Globe had been made by Chance, 
or placed by Chance, or without the'divine Provi- 
dence, their Organs would have been otherwife 
than they are, and their Place and Refidence con- 


 fafed and jumbled. Their.Organs (for Inftance) 
of Refpiration, of Vifion, and of Motion, would 


have fitted any A/@edium, or have needed none ; 


_ their Stomachs would have ferved any Food, and ~ 
their Blood, and: Covering of their Bodies been 


made for any Clime, or only one Clime. Confe- 
quently all the Animal World would have been in 
a confufed, inconvenient, and diforderly Commix- 
ture. One Animal would have wanted Food; ano- 
ther Habitation; and moft of them Safety. They 


-~ -wouldshave all flocked. to one, or a few Places, 


| taken up their Reftin the Temperate. Zones only, 


and coveted one Food, the eafielt to be come at, 
and moft {pecious in {hew’; and fo would have poi- 
foned, ftarved, or greatly incommoded one another, 
But as the Matter. is now ordered, the Globe is 
equally befpread, fo that no Place wanteth proper 


Inhabitants, nor any Creature is deftitute of a-pro- 


per Place, and all Things neceflary to its Life, 
Health, and Pleafure. As the Surface of the Ter- 
raqueous Globe is covered with different Soils, with 
Hills and Vales, with Seas, Rivers, Lakes, and 
Ponds, ‘with divers Trees and Plants, in the feveral 
Places ;:fo all thefe have their Animal! Inhabitants, 
whofe Organs of Life’ and Action are manifeitly 
adapted to fuch and fuch Places and Things; whofe 
Foodiand .Phyfick,: and every other Convenience 
of Life, is to be met with in that very Place ap- 
pointed it. The watery, . the amphibious (a). the 

| . airy 


ee 


(a) Eft etiam admiratio nonnulla in befits aquatilibus 118, qua 


 gignuntur interrds: veluti Crocodili, fluviatilefque Teftudines, que- 


damque Serpentes orta@ extra aquam, fimul ac primum niti pojfunt, 
aguam perfeguuntur, Quin etiam Anatum ova Gallinis fape fup- 
- 14 pomimus 
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airy Inhabitants, and thofe on the dry Land Sur- 
face, and the Subterraneous under it, they all live, 
and act with Pleafure, they are gay, and flourifh 
in their proper Element and allotted Place, they 


want neither for Food, Cloathing, or Retreat. 
which would dwindle and die, deftroy, or poifon 


one another, if all coveted the fame Element, 
Place, or Food. | | E 


Nay, and as the Matter is admirably well order- ‘ 


ed, yet confidering the W orld’s Increafe, there would 
not be fufficient Room, Food, and other Necefla- 
ries for all the Living Creatures, without another 
grand Aét of the Divine Wifdom, and Providence, 
which is, the Balancing the Number of Individuals 


of each Species of Creatures, in that Place appoint- — 


ed thereto: Of which in the next Chapter. 
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Of the Balance of Animals, or the due Propor- 
tion in which the World is ftocked with them. 


HE whole Surface of our Globe can afford 
Room and fupport only to fuch a Number 


of all Sorts of Creatures; and if by their doubling, ; 


trebling, or any other Multiplication of their 
Kind, they fhould increafe to double or treble that 
Number, they muft ftarve, or dévour one another. 
_ The keeping therefore the Balance even, is mani- 
feftly a Work of the Divine Wifdom and Provi- 
dence. ‘To which End, the great Author of Life 
hath 


ponimus---- [Pulli] deinde eas [matres] relinquunt ----- & effue 
giunt, cium primitm aguam, quafi naturalem domum, videre potue= 
sunt, Cic, de Nat. Deor, 1.2. ¢. 48. 

(@) Benigna 


a 


hath determined the Life of all Creatures to fuch 
Length, and their Increafe to fuch a Number, pro- 
portional to their Ufe in the World. The Life of 
fome Creatures is long, and their Increafe but fmall, 
and by that Means they do not over-ftock the World, 
And the fame Benefit is effe¢ted, where the Increafe 
is great, by the Brevity of fuch Creatures Lives, by 
their great Ufe, and the frequent Occafions there 
are of them for Food to Man, or other Animals. 
“It is a very remarkable A@ of the Divine Provi- 
dence, that ufeful Creatures are produced in great 
Plenty (2), and others in lefs. The prodigious and 
frequent Increafe of Infeéts, both in and out of the 
Waters, may exemplify the one ; and ’tis obferv-_ 
able in the other, that Creatures lefs ufeful, or by 
_their Voracity pernicious, have commonly fewer 
“Young, or do feldomer bring forth: Of which 
many Inftances may be given in the voracious 
‘Beafts and Birds. But there is one fo peculiar an 
Animal, as if made for a particular Inftance in our 
prefent Cafe, and that is the Cuntur of Peru (bj: 4 
Fowl of that Magnitude, Strength and Appetite, 
as to feize not only on the Sheep, and leffer Cattle, 
but even the larger Beafts, yea, the very Children 
too. Now thefe, as they are the moft pernicious 
, of 
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(a) Benigna circa hoc Natura, tnnocua & efculenta animatia 
frecunda generavit. Plin, Nat. Hitt. 1. Si. Ge 55s 
(b) Captain J. Strong gave me this Account, together with a 
— Quill- Feather of the Cuntur [ or” Condor | of Peru. On the Coa; oy 
Chili, they met with this Bird in about 33° S. Lat. not far frons 
Mocha, am Eland in the South-Sea---- they foot it fitting on a Chi, 
by the Sea-fide 3 that it was 16 Feet from Wing to Wing extended 3 
that the Spanith Inbabstants told, them they were afraid of thefe Birds, 
left they fhould prey upon their Children, And the Feather he gave 
me (faith the Do€tor) is 2 Feet 4 Inches long ; the Quill part 5 In- 
ches three Quarters long, and 1 Inch and balf about in the largeft Par?y 
It weighed 3 dr. 17 gr. and balf, and is of @ dark-brown Colour, 
_ Ds, Skane in Philof, Tranf, N° 208. - 
‘Ts Ran To 
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of Birds, fo are they the moft rare, being feldom 


feen, or only one, or a few in large Countries ; 


enough to keep up the Species, but hot to Ovel- 
Chiarpe tre WV oridyey’s 31 38 5) My ties naga | 
‘Thus the Balance of the animal World, is, 
throughout all Ages, kept even; and by a curious 
Harmony, and juft Proportion between the Increafe 
of all Animals, and the Length of their Lives, the 
World is through all Ages well, but not over= 
ftored: One Generation paffeth away, and another 


Generation cometh (a) {o equally in its Room, to 


aor 


balance the Steck of the Terraqueous Globe in all * 


Ages and Places, and among all Creatures i that. 


it is an actual Demonftration of our Saviour’s Af- 
fertion, Matth. x.29. that the moft inconfidera- 
ble, common Creature, Even a Sparrow (two of 
which are fold for a Farthing) doth not fall on the 
Ground without cur heavenly Father, iy 
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To-this Account, the Doétor (in a Letter to Mr. Ray, Afarch 
31, 1694, with other Papers of Mr. Ray’s, in: my Hands) adds 
the Teftimony.of Fof. Acofa, 1.4, .c.7.. and Garcilaff: de Ja Vega, 
who, /.8. ¢c. 19. faith, Phere are other Fowls, called Cuntur, and 
by the Spaniards corruptly Condor. ~Many of thefe Forls having 
been killed by the Spainards, bad their Proportion taken, and from 
End to End of their Ving$meafured 15 or 16 Feet,---- Nature, to 
temper and allay their Frercene{s, deny’d them the Talons which are 
given to the Eagle 3 their Feet being tipp’d with Claws like a Hens 
However, their Beak is firong enough to tear off the Hide; and rip 
up the Bowels of an Ox, ; Two of them will attempta Cow or Bull, 
and devour him : nd it bath often happened, that one of them alone 


hath affaulted Boys of ten or twelve Years of Age, and eaten them, 


Their Colour is black and white, like a Magpye. It 1s-avell there 
are but few of them ; for if they were many, they would: very mueb 
deftroy the Cattle. They bave on the Fore-part of their: Heads; a 


Comb, not pointed lke that of a Cock ; but rather even, in the Form . 


sf a Rawor. When they come to alight from the Airs they make fuch 
a humming Noife, with the Fluttering of their Wings, as is enough 
to aftonifb, cr make a Man deaf, SR aaghs 
(a) Ecclef, i. 4, ie Thad 

: (2) The 
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«This Providence of God is remarkable in every 


Species of diving Creatures: But that efpecial Ma- 


“nageient of the Recruits and Decays of Mankind, 


fo equally all the World over, deferves our efpe- 
» cial Obfervation. In the Beginning of the World, 


and fo after Noah’s Flood, the Longevity of Men, » 
as it was of abfolute Neceflity.to the more {peedy 


~~ peopling of the new World; fo is-a, fpecial In- 
_ ffance:of the Divine Providence.in this Matter (a). 


And the fame Providerice appears in the following 


- Ages, when the World was pretty well peopled, 


in reducing the common Age of Man then to 120 
“Years (Gen. vi. 3.) in Proportion to the Occalions 
‘of the World-at that Time. And laftly, when the 


~ World: was. fully peopled ‘after the Flood (as it 
Z was in the Age.of Mdofes, and fo down to our prée- 


: dash 2.y 3) emt 


(a) The Divine Providence doth not only appear in the Longevity 
of Man, immediately.after the Creation and Flood; but. alfo.in 
ie their different Longevity at thofe two Times. Immediately after 
the Creation, when the World was'to be peopled by one Man, and 

. one Woman, the Age of the greateft Part,of thofe on Record, was 
- goo Years, and upwards. . But after the Flood, when there were 
three Perfons by whom the World was to be peopled, none of 
thofe Patriarchs, except Shem, arrived to the Age, of Soo ; and 
only thé three firtt-of Shem’s Line, wiz. Arphaxad, Salab, and 
Eber} came near that Age 5 which was in the firft Century after 
the Flood. | But in thefecond Century, we do not find any reached 

* the Age Of !240. ) And in the third Century (about the latter End 
of which Abrabam was born) none, except Terab, arrived to 200 
Yearsi:*By which Time the World was fo, well peopled (that 
Part of it at® leaft where 4éraham dwelt) that they had built Ci- 
ities, and began to be cantoned into diftin&t. Nations, and Societies, 
-under their refpeGtive Kings ; fo that they were able to wage War, 
-four Kings again five, Gen. xiv. Nay, if the Accounts of Antar, 
\Berofus, Manetho, and othets, yea, Africanus, be tobe credited, 
u WM Pd ed WS esddicksS weer 2k Sau. we A awe the 
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fent Time) the leffening the common Age of Man 
to 70. or 80 Years (a), (the Age mentioned by 
Mofes, Pfal.xc. 10. this, 1 fay,) is manifeftly 


an Appointment of the fame infinite Lord that 


ruleth the World: For, by this Means, the peo- 
pled World is kept at a convenient Stay ; neither 
too full, nor too empty. For if Men (the Gene- 
rality of them, I mean} were to live now to Ad@e- 
thufelah’s Age of 969 Years, or only to Abrabam’s, 
long after the Flood, of 175 Years, the World 
would be too much over-run ; or if the Age of Man 
was limited to that of divers other Animals, to ten, 


twenty, or thirty Years only ; the Decays then of i 


Mankind. would be too faft: But at the middle 


- 


Rate mentioned, the Balance is nearly even, and — 


Life and Death keep an equal Pace. Which E- 
_ quality is fo great and harmonious, and fo manifeft 
an Inftance of the Divine Management, that I 

fhall fpend fome Remarks.upon it. = > — 
It appears from our beft Accounts of thefe Mat- 
ters, 


ees pees = ee ES 


= 


the World was fo well peopled, even before the Times we fpeak — 


of, as to afford fufficient Numbers for the great Kingdoms of A/fy- 


ria, Egypt, Perfia, &c. But learned Men generally, with great ~ 


Reafon, reject thefe as legendary Accounts. | 
If the Reader hath a Mind to fee a Computation of the In- 
ereafe of Mankind, in the three firft Centuries after the Flood, 


he may find two different ones of the moft learned Archbifhop 


Ufker, and Petavius ; together with a Refutation of the fo early 
Beginning of the4/fyrian Monarchy ; as alfo Reafons for placing 
Abrabam near 1coo Years after the Flood, in our moft learned Bi- 
thop Srilling fleet’s Orig. Sacr. Book U3, Chap. 4. Seé#. 9. 

(2) That the common Age of Man hath been the fame in all 
Ages fince the World was peopled, is manifeft from profane, as 
well as facred Hiftcry. To pafs by others : P/ate lived to the Age 
of 82, and was aceounted an old Mam And thofe which Pliay 
reckons wp, 4.7. ¢ 48, as rare Examples of long Life, may a 
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the moft Part be match’d by our modern Hiftories ;. efpecially fuch 
‘as Pliny himfelf gave Credit unto. Dr, Plot hath given us divers 
Inftances in his Hiftory of Oxford/bire, c.2. feé#.3. and ¢.8. 


fe. 54. and Hiftory of Staffordfhire, c, 8. fel?.91, Gc. Among 


others, one is of twelve Tenants of Mr. Biddulpb’s, that together 


made 1900 Years of Age. But the moft confiderable Examples of 


aged Perfons among us, is of old Parre of Sbropfhire, who lived 
152 Years 9 Months, according to the learned Dr. Harvey’s Ac- 
count; and Henry Sfenkins of Yorkfhire, who lived 169 Years, 


4 according to the Account of my learned aiid ingenious Friend Dr, 


* * 


> 


‘Tancred Robinfon ; of both which, with others, fee Lowth. Abridg. 
Phil. Tranf. V.3. p. 306. The great Age of Parre of Shropjhire, 
.minds me of an Obfervation of the Reverend Mr. Plaxton, that! 


in his two Parithes of Kinardfey and Donington in Shropfbire, every 
fixth Soul was fixty Years of Age, or upwards. Phrl, Tranf, 
No. 310. i 

And if we ftep farther North into Scorlaxd, we fhall find divers 
recorded for their great Age : Of which I fhall prefent the Reader — 
with only one modern Example of one Laurence, who married 


a Wife after he was roo Years of Age, and would go out to Sea 


a-Fithing in his little Boat, when he was 140 Years old ; and is 

lately dead of no other Diftemper. but mere old Age, faith Sir 

Rob, Sibbald, Prodr. Hifi, Nat. Scot. p. 44. and 4. 3. p. 4 
As for Foreigners, the Examples would be endlefs 3 and there- 


‘fore that of Jeb. Ortele thall fuffice, who was as famous for his 


Beard, as for being 115 Years of Age. He was but two Brabant 
Ells and three Ninths high , and his long grey Beard was one Ell 
and one Fourth long. His Picture and Account may be feen in 
Epem. Germ. T. 3. Obf. 163. 


As for the Story Roger Bacoz tells, of one that lived goo Years 


_by the Help of a certain Medicine, and many other fuch Stories, I 


Jook upon them as fabulous, And no better is that of the Wau- 
dering Few, named Fob. Buttadazus, faid to have been prefent at. 
our Saviour’s Crucifixion ; although very ferious Stories are told of 
his being feen at Antwerp, and in France, about the middle of the 
laft Century but one ; and before in Anz. 1542, cqnverfed with by 
Paul of Eitfen, Bithop of Sel/wick ; and before that, viz. in 1228, 


_ feen and converfed with by an Armenian Archbifhop’s Gentleman ; 


and by others at other Times. 

If the Reader hath a Mind to fee more Examples, he may meet 
with fome of all Ages, in the learned Hakewill’s Apol. p. 181. 
where he will alfo find that learned Author’s Opinion of the 


“Caufes of the Brevity and Length of human Life. The Brevity 


thereof he attributeth to a too tender Education, fucking ftrange 


‘Nurfes, too hafty Marriages; but above all, to Luxury, high 


Sauces, ftrong Liquors, &c. ‘The Longevity of the Ancients he 
afcribes to Temperance in Meat and Drink, anointing the Body, 


“the Ufe of Saffron and Honey, warm Clothes, leffer Doors and 
Windows, lefs Phyfick, and more Exercife, 


{) The 
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ters, that in our European Parts (@) and’ I believe 
the fame is) throu ghout ‘the World:; that, I. fay, 
there isa certain Rate and Proportion inthe Pro- 


pagation of Mankind : Such a Number marry (2), ‘ 
TA eka eh tat see Saati ek 


| (a) The Proportions which Marriages bear'to Births; and Births 
to Burials, in divers’ Parts of ‘Europe, may be feen at’an eafy 
Piciecih Shae 73, ok Eee gee ORF Cae eee ah We. take 


Merriages | — Births to 


os 


Names of ‘the Places. | toBirths: As | Burials: As . 


England in General. = = +] 1 to 4°63. 
Eodons 099 ei 28%) AOS SY EHO RARE Pale 
Hantfhire, from 1569, to'1658. - | 1 to 4° 

‘Tiverton in Devonfb. 1560, to 1649. | — 1 to'3°7 |} 
Cranbrook in Kent, 1560, to 1649. | +1 to 3°9. F 
“Aynbo inNorthamptonfb.fortx8 Years | 1 to 6 


ao! 
aa) 


Leeds in Yorkfbire, for 122 Years. | 1 to 3°7 
Harwood in Yorkfbire, for 57 Years. | 3 to 3°4 

~ | Upminfler in Effex, for 100 Years. | ¥ to 46 | 15 
Frankfort on the Main, in 1695. 1 -to 3°7 


Old middle and lower Marckin 1698 { 1 to 387° perfor > 
Domin. of the K.of Pruffiain 1698. | ¥ to. 9°7 © 
BreflawinSilefia from 1687,to 1691. | 
Paris, in 1670, 1670, 1672. © 
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Ugg Abate ato 186 


t yy “~ A 


pee ee Te ny oi im 
i i ee | 


SS ee 


pe ne en 


‘Which Table I made from Major Craunt’s Obfervations on the ~ 
Bills of Mortality ; Mr. King’s Obfervations in the firft of Dr. ~ 


Davenant's Eflays ; and what I find put together by my ingenious 
Friend Mr. Lowrborp, in his Abridgment, V¢/. 3. p. 668. and 
my own Regifter of Upminfter. That from Aynbo’s Regifter in 


Northamptonfbire, 1 had from the prefent ‘Reétor, the learned and — 


ingenious “Mr. Wage: And 1 was promifed fome Accounts from 


the North, and divers other Parts of this Kindom ; but have not — 
yet received them: Only thofe of Leeds and Harwood in York/bire, — 


(6) The preceding Table thews, that Marriages, one with ano~ 
_ther, do each of them produce about four Births ; not only in Eng- 
land, but in other Parts of Europe alfo. akhy ae 
_ And ty Mr, King’s Eftimate, the belt, Computations I imagine 
of any, being derived from the beft Accounts ; fuch .as the Mar- 
riage, Birth, Burial-A@, the Poll-Books, &c, by his Eftiniate, 
a ik I 


from my curious and ingenious Friend Mr. Phorefby, — 
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fo many are born, fuch a Number die; in pro-_ 

' portion to the Number of Perfons in every Nation, 
_ County, or Parifh. Andas to Births, two Things 
are very confiderable: One is the Proportion’ of 

Males and Females (a), not in a wide Proportion, 
_ not an uncertain, accidental Number at all Adven- 
_ tures ; but nearly equal. Another thing is, that a 
_ few more are born than appear to die, in any cer- 
id Mrs Sia | ? tain 


“wae ey 
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“I fay, about 1 in to4 marry. For he judgeth the Number of 
the People of England to be about five Millions anda half; of - 
which about 41600 annually, marry. As to what might be far- 
ther remarked concerning Marriages, in regard of ‘the Rites and 
'Cuftoms of feveral Nations, the Age to which divers Nations li- 
| mited Marriages, &¢.. it would be endlefs, and too much out of 
_ the Way to mention them: I fhall only therefore, for the Rea- 
” der’s Diverfion, take notice of the Jeer of La&antius, Quare apud 
Poetas falaciffimus Jupiter defiit liberos tollere? Utrum. fexagena= 
rius fattus, et ei Lex Papia fibulam impofuit ?. Laant.: Inftit. 
1.1, ¢. 16, By which Lex Pagia, Men were prohibited to marry 
after,60, and Women after 50 Years of Age. , 
(4) Major Graunt, (whofe Conclufions feem to be well ground- 
ed) and Mr. King, difagree in the Proportions they affign to Males 
and Females. This latter makes in London, 10 Males «to 23 
_ Females 3 in other Cities and Market-Towns, 8 to 9 3 and in the 
_, Villages and. Hamlets,,1c0 Males to 99 Females, , But Major 
Graunt, both from the London, and Country Bills, faith, there 
_ are 14 Males to 13 Females: From whence he juftly infers, Tbat 
Chriftian Religion, probibiting Polygamy, is more agreeable tothe 
Law of Nature than Mahumeti{m, and others that allow it, 
Chap. 8. By aie 
‘This Proportion of .14 to 13, I imagine is. nearly juft, it be- 
ing agreeable to the Bills I have met with, as well as thofe.in 
Mr. Graunt. In the roo Years, for Example, of my own Pa 
' rifh-Regifter, although the Burials of Males and Females were 
nearly equal, being 636 Males, and 623 Females, ‘in all that 
Time; yet there were baptized 709 Males, and but 675 Fe- 
males, which is 13 Females to 13°7, Males. Which Inequality 
fhews, not only, that one’Man ought to have but one Wife 3; but 
alfo that every Woman may, without Polygamy, have an Huf- 
band, if fhe doth not bar herfelf' by the Want of ‘Virtue, by De- 
nial, Ge.‘ Alfo this Surplufage .of :Males is very ufeful for the 
. Supplies 


‘ 4 


= 


~~ 


116 Of the Numpers Boox IV. 
tain Place (a), Which is an admirable Provifion — 
for the extraordinary Emergencies and Occafions _ 
of the World ; to fupply unhealthful Places, where 
Death out-runs Life; to make up the Ravages of 
great Plagues, and Difeafes, and the Depredations 
of War, and the Seas; and to afford a fufficient 
Number for Colonies in the unpeopled Parts of the © 
‘Earth. Or on the other hand, we may fay, that 
fometimes thofe extraordinary Expences of Man-_ 
kind, may be not only a juft Punifhment of the Sins 
of Men; but alfo a wife Means to keep the Ba-| 
lance of Mankind even; as one would be ready 
to conclude, by confidering the Afatick, and other 
the more fertile Countries, where prodigious Mul- _ 
titudes are yearly fwept away with great Plagues, - 
and fometimes War; and yet thofe Countries are 
fo far from being wafted, that they remain full of 
_ People. Scand 
EES tS SAE Oe Fe eee ; 
Supplies of War, the Seas, and other fuch Expences of the 
Men above the Women. . pals 
That this is a Work of the Divine Providence, and not a ; 
Matter of Chance, is well made out by the very Laws of Chance, 
by a Perfon able to. do it, the ingenious and learned Dr. Arbuthnot, 
He fuppofeth Thomas to lay againft Fobn, that for eighty-two 
Years running, more Males fhall be born than Females ; and gi- 
ving all Allowances in the Computation to Thomas’s Side, he © 
- makes the Odds againft Thomas, that it doth not happen fo, to 
be near five Millions of Millions, of Millions, of Millions, to 
one ; but for Ages of Ages (according to the World’s Age) to be 
near an infinite Number to one againft Thomas. Vide Piit, Tranf. 
N° 338. | cs 
(a) The foregoing Table thews, that in England im general, 
fewer die than are born, there being but 1 Death to x ye5 Births. 
But in London more die than are born. So by Dr. Davenant’s 
Table, the Cities likewife and Market-Towns bury 1 735 to 
one Birth. But in Paris they out-do Londen, their Deaths being 
P. ; to one Birth: The Reafon of which I conceive is, becaufe 
- their Houfes are more crowded than in London, But in the Vil- 
- Jages of England, there are: fewer die than are born, there being 
but 1 Death to x ;54 Births. And yet Major Graunt, and Dr. 
Davenart, 
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And now, upon the whole Matter, What is all 
this but admirable and plain Management What 
can the maintaining, throughout all Ages and 
Places, thefe Proportions of Mankind, and all other 


, 


Creatures; this Harmony in the Generations of 
- Men be, but the Work of one that ruleth the 


World? Is it poffible that every Species of Ani- 
mals fhould fo evenly be preferved, proportionate 
to the Occafions of the World? ‘That they fhould 
be fo well balanced in all Ages and Places, without 
~ the Help of Almighty Wifdom and Power? How 
‘is it poffible, by the bare Rules, and blind Aas of 
_ Nature, that there fhould be any tolerable Pro- 
portion ; for Inftance, between Males and Females, 


either of Mankind, or of any other Creature (a) 5 
- efpecially fuch as are of a ferine, not of a dome- 


ftick Nature, and confequently out of the Com- 


mand and Management of Man? How could Life 


and Death keep fuch an even Pace through all the 
Animal World? If we fhould take it for granted, 
that, according to the Scripture Hiftory, the 
World had a Beginning, as who can deny it (2)? 
3 | At 


RT eae 


Davenant, both obferve, that there are more Breeders in London, 
and the Cities and Market-Towns, than are in the Country, not- 
withftanding the Lendon-Births are fewer than the Country ; the 
Reafon of which fee in Graunt, Chap. 7. and Davenant, ubi fue 
Pra, Pe 21. j 

The laft Remark I fhall make from the foregoing Table, fhall 
be, that we may from thence judge of the Healthfulnefs of the 
Places.there mentioned. If the Year 1698 was the mean Ac- 
count of the three Marcks, thofe Places bid the faireft for being 
moft healthful ; and next to them, ynbo and Cranbrook for En- 
gli/b Towns. y 

(a) Quid loquar, quanta ratio inbeftiis ad perpetuam cenferva- 
tionem earum genéris appareat ? Nam primim alie Mares, ahe 
Fomine funt, quod perpetuitatis causé machinata natura of. Cie. 
de Nat. Deor, 1. 2, ¢. 51. 

(b) Altho? Arifotle held the Eternity of the World, yet he 
feems to have retracted that Opinion, or to have had a different 
Opinion when he wrote his Metaphyficks 3 for in his firft ites he 

affirms, 


x 


178 Of the Numaers Book IVi- 


or if we fhould fuppofe.the Deftru&ion thereof by 


Noah's Flood: how is it poflible,) after the World _ 


Doubling (a) fhould ceafe ; or, that it fhould be 
compenfated by fome other Means? That the 
World fhould be as well, or better ftocked than 
now it is, in 1656 Years (the Time between the 
Creation and the Flood ; this) we will fuppofe may 
be done. by the natural Method of each. Species 
Doubling or Increafe: Butin double that Number 


of Years, or at, this Diftance from the F lood,. of — 


4000 Years, that the World fhould not be over- 


- 


Oe 
i 
~~, 
* 


was replenifhed, that in a. certain’ Number of 
Years,, by the greater Increafes and Doublings of 


each Species of Animals, that, I fay, this Rate of q 


4 


4 
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ftocked, can never be-made out, without allow- 


ing an infinite Providence. | 
| Ey For. , rT con- 


ST SITE 


affirms, that God is the Caufe and Beginning of all Things; and in 
his Book de Mundo he faith, There is mo Doubt, but God isthe 
Maker ard Confervator of all Things in the World, And the Steicks 
Opinion is well known, who ftrenuoufly contended,’ That the 
Conttivance and Beauty. of the Heavens and Earth,.an@ all: Créa- 
tures, was owing to a wife, intelligent Agent. Of which Tully 
gives a large Account in his fecond Book de Nat, Dzor. in the Per- 
Lee Oba lsh ny nmeticnn ie nermyuibichapienn imine Pea a canna hh ep i ten anemangey 
(4)-l have before in Note (b), p..174. obferved, That the or- 
d'nary Rate of Doubling or Increafe of Mankind is, that «very 
Marriage, one with another, produces.about four Births ; but 
fome have inuch exceeded that. Babo, Earl of Abenfperg, had 
thirty-two Sons, and eight Daughters ; and being invited. to hunt 


with the Emperor Henry II. and bring but few Servants, -brought — 


only one Servant, and his thirty-two Sons, To thefe many others 
might be added ; but.one of the moit remarkable Inftances I have 
any where met with, is that, of Mrs, Honyzwood, ‘mentioned by 
Hakewill, Cambden, and. other Authors 3 but having now before 
me the Names, with fonre Remarks, (which I received froin a 
pious neighbouring ;Defcendant of the fame Mrs. Honyavocd) 1 
fhall give a more particular Account, than they. Mrs, Mary Ho. 


nywosd was Daughter, and one of the Co-heireffes of Robert Ate - 


waters, Elq; of Lenbam in Kent. She was born in 1.527, .mar- 
tied in February 1643, at fixteen Years of Age, to her only Huf- 
band Rebert Honywood, of Gharing in Kent, Efg, She died in the 


. - & 
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-/. Tconclude then this Obfervation with the Pfal- 
-mift’s Words, Pfal. civ. 29, 30. Thou hideft thy 
Face, all Creatures are troubled ; thou. takeft away 


eh 


_ their Breath, they die, and return to ther Duff. 
Thou fendeft forth thy Spirit, they are created 5 and 


“ 


\ thou reneweft the Face of the Earth. 
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ah H E preceding RefleGtion of the Pfalmif, 
ant mindeth me of another Thing in common to 
‘Animals, that pertinently falleth next under Con- 
+ fideration, whichis, the Appointment of Food, men- 
tioned in Verfe 27, 28, of the laft cited P/alm civ. 
Thefe [Creatures] wait all upon thee, that thou mayeft 
give them their Meat in due Seafon. That thou giveft 

’ them, 


a 


i a tte 


ninety-third Year of her Age, in May 1620. She had fixteen 
Children of her.own Body, feven. Sons. and nine Daughters ; of 
‘which one had no Iffue, three died young, and the youngeft was 
flain at Newport-Battle, Sune 20, 1600. Her Grand-children in 
‘the fecond Generation, were one hundred and fourteen ; in the 
third, two hundred and twenty-eight: and nine in the fourth Ge- 
neration, So that fhe could fay the fame that the Diftich doth, 
made of one of the Dalburg’s Family of Bafil: 


I mag . 3 4 
Mater ait Nata, dic Nate, filia Natam 
. ams : 6 

Ut moneat, Nate, plangere Filiolam. 


at. 2 : . 3 4 f 
Rife up Daughter, and go to thy Daughter, for ber Daughter's 
waren - iris. 28,4 
Pas) Daughter bath a Daughter. . 
“Mrs, Honywood was a very pious Woman, afflitted, in her declin« 
ing Age, with Defpair, in fome meafure ; concerning which, fome 
_” Divines once difcourfing with her, fhe in a Paffion faid, She was 
as certainly damned as this Glafs is broken, (throwing a Venice 
 Glafs againft the Ground, which the hadithen in her Hand.) But 
ae the Glafs efcaped breaking, as credible Witneffes attefted. 
ae (a) Paftum 


Se 
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them, they gather ; thou openeft thy Hand, they are 
filled with Good. The fame is again afferted in Pfal. 
exly. 15, 16. The Eyes of all wait uponthee, and thou 
giveft them their Meat in-due Seafon.. Thou openef? thy 
Hand, and fatisfieft the Defire of every living Thing. 
What the P/almi/t here afferts, aftords us a glo- 
rious Scene of the Divine Providence and Manage- - 
ment. Which (as I have fhewed it to concern — 
itfelf in other lefler Things ; fo) we may prefume — 
doth exert itfelf particularly in fo grand an Affair 
as that of Food, whereby the animal World fub- 
fifts: And this will be manifefted, and the Pfal-— 
mift’s Obfervations exemplified, from thefe fix fol- — 
lowing Particulars. | 
I. From the fubfifting and maintaining fuch a’ 
large Number of Animals, throughout all Parts of 
the: World.’ | : . 
II. From the proportionate Quantity of Food to ~ 
the Eaters. a 
III. From the Variety of Food fuited to the Va- 
riety of Animals: Or, the Delight which various 
Animals have in different Food. 
IV. From the peculiar Food which peculiar Places 
afford to the Creatures fuited to thofe Places. 
V. From the admirable and curious Apparatus — 
made for the Gathering, Preparing, and Digefti- 
‘on of the Food. And, 
VI. and Laftly, From the great Sagacity of all 
Animals, in finding out and providing their Food. _ 
I. It is a great A& of the Divine Power and 
Wifdom, as well as Goodnefs, to provide Food for 
fuch a World of Animals (@), as every where POF f 
) efs 


(4) Paftum-animantibus large & copies? natura eum, qui cuigues 
aptus erat, comparavit, Cic. de Nat. Deor. 1, 2. ©. 47. Rae 
dle Deus eff,----qui per totum orbem armenta dimifit, gut gregibus 
. ubique pafim vagantibus pabulum prafiat. Senec. de Benef. 1. 4. _ 
C, 6. e 

(a) Tritice 
2 sd 
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 fefs the Terraqueous Globe ; on thedry Land, and 
in the Sea and Waters; in the Torrid and Frozen _ 
~ Zones, as well as the Temperate. That the tem- 
-perate Climates, orat leaft the fertile Valleys, and 
rich and plentiful Regions of the Earth, fhould af- 
ford Subfiftance to many Animals, may appear lefs 
-wonderful perhaps ;. but that in all other the moft 
unlikely Places for Supplies, fufficient Food fhould © 
be afforded to fucha prodigious Number, and fo great 
Variety of Beafts, Birds, Fifhes, and Infects, is ow- 
ing to that Being, who hath as wifely adapted their 
Bodies to their Place and Food, as well and carefully 
provided Food for their Subfiftence there. 
~ But I thall leave this Confideration, becaufe it 
will be illuftrated under the following Points; and 
- proceed, . Par Pete 
. II. Vo confider the Adjuftment of the Quantity | 
of Food, in proportion to the Eaters, In all places 
there is generally enough ; nay, fuch a Sufficiency, 
as may be ftiled a Plenty ; but not fuch a Superfluity 
as to wafte and corrupt, and thereby annoy the 
World. But that which is particularly remarkable 
here, is, that among the great Variety of Foods, 
the moft ufeful is the moft plentiful, moft univer- 
fal, eafieft propagated, and moft patient of Wea- 
ther, and other Injuries. As the herbacious Eaters 
(for Inftance) are many, and devour much ; fo the 
Dry-Land Surface we find every where almoft na- 
turally carpeted over with Grafs, and other agreeable 
- wholfome Plants ; propagating themfelves in a man- 
- mer every where, and fcarcely deftroyable by the 
_ ‘Weather, the Plough, or any-Art. So likewife for 
Grain, efpecially fuch as is moft ufeful, how eafily 
is it cultivated, and what a large Increafe doth it 
produce? Pliny’s Example of Wheat (a), is a fufii- 
: cient 


(4) Tritico nibil cff fertilius : boc et natura tribuit, guoniam eo 
ve ‘ c N x s \ 
pggexione alat hominem ; utpote ciim é modio, fi fit aptum folum----- 
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cient Inftance in this Matter ; which (as that cu= | 
rious Heathen obferves) being principally | ufeful to’ 4 
the Support of Man, is eafily propagated, and in a 
great Plenty : And an happy Faculty that is of it, B. 
that it can bear either Extreams of Heat or Cold, 
fo'as fcarce to refufe any Clime. °° + 
III.- Another wife Provifion the Creator hath | 
made relating to the Food of Animals, is, that va- 

rious Animals delight in various Food (a) ; fome i it .3 
Grafs and Herbs ; fome in Grain and Seeds ; fome 
inFlefh ; fome in Infects; fome in this (4); fome 
in that; fome more delicate and nice; fome vo- _ 
racious and catching at any thing. If all delighted 
in, or fubfifted only with one Sort of Food, there 
would not be fufficient for all; but every Vv arlety 
chufing various Food, and perhaps abhorring that 
which others like, is a great and wife Means that 
_ every Kind hath enough, and ae yt fomewhat 

to fpare. 
Tt deferves to be reewe nati as an A& of the Di- 
vine Appointment, that what is wholefome Food 
. ¥ ‘to 


pe 
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~~ 


150 modit reddantur. Mi ifit D, Augupto procur ator~---ex uno grane 
(wix credibile distu) ace paucis mints germina. Mifit & Neront 
JSimiliter 340 fipulas ex uno grano. Plin, Nat. Hift. 1.18. ¢. 10. 

(a) Sed illa quanta benignitas Nature, quod tam multa ad vef- 
cendum, tam varia, tam jucunda gignit ; neque €a uno tentpore anni, 
ut femper @ novitate deleGemur F & copid. Cic. de Nat. Deor, 
lL. acteurs 

(6) Swammerdam DB Seite of the Epbemeron-Worms, that their 
Food is Clay, and.that they make their Cells of the fame. Upon » 
which Occafion he faith of Morhs, that eat Wool and Fur, There 
are two Things very confiderable, 1. That the Cells they make to 
themfelves, wherein they live, and with which (as their Houfe, 
Tortoife-like) they move from Place to Place, they make of the Mat- 
ter next at hand. 2. That they feed alfo on the fame, therefore'when 
you find thetr Cells, or rather Coats or Cafes, to be made of yellow, 
green, blue, or black Cloth, you will alfo find their Dung of the i 
Colour, Swam, Ephem. vita, publifoed by Dr. Tyfon, Chap. 3 

ae “fob 
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ms) one, is naufeo 
| what is a fweet and: ‘delicate Smell and Tafte to 
“one, qs foetid anc ad loathfome to another : By which 
‘ - Means ns all the Provifions. the Globe affords are well 
at pofed of, Not only every Creature is well pro- 
vided for, but a due Confumption is made of thofe 
Things that otherwife would encumber the World, . 
‘Tiein the Way, corrupt, rot, ftink, and annoy, in- 
ftead of cherithing and refrefhing it. For our moft 
ufeful Plants, Grain, and Fruits, would mould.and 
“rot; thofe Beafts, Fowls, and Fifhes, which are 
‘reckoned among the greateft Dainties, would turn 
to Carrion, and poifon us: Nay, thofe Animals 
- which are become Carrion, and many other Things 


ous, and as a. Poifon. to another ; 


- that are noifome, both on the Dry-Land, and in 


the Waters, would be great Annoyances, and breed 
Difeafes, was it not for the Provifion which the 
infinite Orderer of the World hath made, by cau- 
fing thefe Things to be fweet, pleafant, and whol- 
fome Food to fortie Creature or other, in the Place 
where thofe Things fall: T’o Dogs, Ravens, and 


-_ other voracious Animals, for Inftance, on the 
Earth; and to rapacious Fifhes, and other Crea- 
~ tures inhabiting the Waters. 


Thus is the ‘World, i in fome meature, he: fweet 


- and clean, and at the fame time, divers Species of 


Animals fupply’d with convenient Food. Which 
Providence of Gop, particularly in the Supplies 


. afforded the Ravens, is divers times taken. Notice 


of in the Scriptures (a); but whether for the Rea- 
fons now hinted, or any other: fpecial: Reafons, | 
fall not inquire. Thus our Saviour, Luke xii. 24. 

Conjfider the Ravens ; for they neither fow nor reap, 
which neither have Storehoufe, nor Barn; and God 
feedeth 
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v (2), Fob xxxvili. qt, Pfal, exlvii. 9. 7% 


(a) Arifot, 
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feedeth them. It is a manifeft Argument of the Di- ~ 
vine Care and Providence, in fupplying the World ‘ 
with Food and Neceflaries, that the Ravens, ac- 
counted as unclean, and little regarded by Man, 
deftitute of Stores, and that live by Accidents, by 
what falleth here and there ; that fucha Bird, I fay, 
fhould be provided with fufficient Food ; efpecially 
if that be true which Ari/fotle (a), Pliny (6), and 
fi lian (c) report, of their unnatural Affection and 
Cruelty to their Young: ‘* ‘That they expel them 
‘* their Nefts as foon as they can fly, and then 
*¢ drive them out of the Country.” wie 
Thus having confidered the wife Appointment — 
of the Creator, in fuiting the Variety of Food, to 
Variety of Animals: Let usin the — 
IV. Place, Take a View of the peculiar Food, 
which particular Places afford to the Creatures in- 
habiting therein. | rs “ap 
~ It hath been already obferved (d), ‘That every 
Place on the Surface of the Terraqueous Globe, is 
ftocked with proper Animals, whofe Organs of 
Life and ACtion are curioufly adapted to each re- 
fpective Place. Now itis an admirable A& of the 
Divine Providence, That every Place affords a 
proper Food to all the living Creatures therein. — 
All the various Regions of the World, the different 
Climates (¢), the various Soils, the Seas, the 
pats Waters, 


(4) Arifiot. 1.9. ¢. 31. Hift. Animal, 

(6) Pliny affirms this of the Crow as well as Rawen : Cetera 
omnes [i.e. Cornices] ex codem genere pellunt nidis pullos, ac vo- 
lare cogunt, ficut & Corvi, qui----robuftos fuos foetus fugant lon= 
gius, Nat. Hift. 1. 16, c, 12. 

(¢) Var. Hift. : 

(d) Chap. 9. 

(¢) Admiranda Nature difpenfatio ef, ut aliter, alioque 
modo, tempore, © indufiria colatur terra feptentrionalis, aliter 
LEthiopia, &c. Quoad Aquilonares, boc certum eft, in ie 

gre 


i 4 


al ait f ‘i . pe gre i, : N 
CHAE Shae of Anrineet Bin 


7 deg 185 
Waters, nay. ur very PutrefaGtions, and moft nafty 
Places about the Globe, as they are inhabitated by 
fome or other Animal, fo they produce fome proper 
Food or other, affording a comfortable Subfiftence 
‘to the Creatures living there. I might, for Inftan- 
‘ces (2) of this, bring the great Variety of Herbs 
Fruits and Grains on the Earth, the large Swarmis 


of Infects in the Air, with every other Food of - 


the Creatures refiding in the Earth, or flying in 
the Air. But I thall ftop at the Waters, becaufe 
the P/almift, in the fore-cited civth Pfalm, {peaks 
‘with relation to the efpecial Provifion for the Inha- 
bitants of the Waters; and alfo by Reafon that 
‘many Land-Animals have their chief Maintenance 
from thence, a | 


+ Now 


a ee 


que agris Veftrogotkorum, parte objea Meridionali plaga, + Hor 
deum fpatio 36 Dierum a femine projetto maturum colligt, boc eff, 
a fine Funit ufgue medium Angufti, aliguardo celerius. Ea namgue 
maturitas ex foli natura, aérif{gue clementid, ac buinore laptllorum 
fovente radices, Solegue torrente, neceffarid provenit, ut ita nafcatur, 
ac maturetur, talefque [pica fex ordines tn numero arifie babent, 
Ol. Mag. Hiff. 1.15. c, 8. Prata & pafeua tantd luxuriant gra- 
minum ubertate ac diverfitate, ut neceffum fit inde arcere jumenta, ne 
nimio berbarum efu crepent, &c, Id. ib. 1. 19. c. 36. v 
_ (2) Among the many noble Contrivances. for Food, I cannot 
but attribute that univerfal Aliment, Bread, to the Revelation, 
or at leaft the Infpiration of the Creator and Confervator of Man- 
_kind ; not only becaufe it is a Food ufed in all, or moft Parts of 
the World; but efpecially becaufe it is of incomparable Ufe in 
the great Work of Digeftion, greatly affifting the Ferment, or 
_whatever caufes the Digeftion of the Stomach. Of which take 
this Example from the noble Mr. Boyle. ‘© He extraéted a Men- 
nf firuum from Bread alone, that would work on Bodies more 
** compact than many hard Minerals, “nay even on Glafs itfelf, 
‘© and do many Things that Agua-fortis could not do ----- ¥et 
“* by no means was this fo corrofive a Liquor as 4g. fort. or as the 
“* other acid Menfiruum,’ Vid. the ingenious and learned, Dr. 
Harris's Lex. Tech. verbo Menftruum, where the Way of preparing 
it may be met with, _ ; : 


K. | (a), Pfal, 
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Now one would think, that the 
very unlikely Element to produce 


PY 


a Number of Creatures, as have their Subfiftence | 
af PT Aggie Mah a. a 2 r f ‘. eh kaye TS hoe a" i ee 
from thence. But yet how rich a. Promptuary. is | 


it, not only to large Multitudes of Fithes, but alfo 
to many amphibious Quadrupeds, Infeéts, Reptiles, ¥ 
-and Birds! From the largeft Leviathan, which the — 
Pfalmifi faith (a) playeth in the Seas, to the fmal-~ 

left Mite in the Lakes and Ponds, all are plentiful- 4 

ly provided for; as is manifeft from the Fatnefs of § 

their Bodies, and the Gaiety of their Afpect and q 

Adtions. 3 3 a 
And the Provifion which the Creator hath made _ 
for this Service in the Waters is very obfervable 5 — 
not only by the Germination of divers aquatick 
Plants there, but particularly by appointing the — 
Waters to be the Matrix of many Animals, par-_ 
ticularly of many of the Infeét-Kind, not only of 
-fuch as are peculiar to the Waters, but alfo of ma- x 

ny appertaining to the Air and the Land, who, by — 
“their near Alliance to the Waters, delight to be ~ 
about them, and by that Means become a Prey, 
and plentiful Food to the Inhabitants of the Wa-— 
ters, And. befides thefe, what prodigious Shoals ~ 
do we find of minute Animals, even fometimes dif+ 
colouring the Waters \d)! Of thefe (not only in” 
the Water, but in the Air and on Land) I have | 
always thought there was fome more than ordi- © 
: nary © 


ue eee 


(a) Pfal. civ. 26. an 

(6) The Infe&ts that for the moft part difcolour the Waters, — 
are the {mall Infetts of the Shrimp-kind, called by Swammerdam, ~ 
Pulex aguaticus arborefcens. Thefe I have often feen fo numerous — 
in ffagnating Waters in the Symmer-Months, that they have © 
changed the Colour of the Waters to a pale or deep Red, fome-~ 
times a Yellow, according to the Colour they were of, Of this © 
Sqwammerdam hath a pretty Story told him by Dr. Florence Scbuyl, — 


viz. Se aliguands Studiis intentum, magna quodam & horrifico rumore — 
, fufe 
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_ hary ‘Ufe in nd ed by the All-wife Creator. And 
“having bent many ‘of my Obfervations that Way, 
I have evidently found it accordingly to be. For 
be they never fo numberlefs or minute, thofe Ani- 
mals ferve for Food to fome Creatures or other. 
Even thofe Animalcules in the Waters, difcover- 
able only with good Microfcopes, are a Repaft to 
others there, as I have often with no lefs Admi- 
ration than Pleafure feen (a). 


But 
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fuiffe ‘turbatum, & fimul ad caufam esis inguivendam excitatum ; 
verum fe vix eum in finem furr exif cum Ancilla ejus poene Grete 
mis adcurreret, &F multo cum fi ingults referret, omnem Lugduni [Ba- 
‘ tavorum] aquam effe mutatam in fanguinem. The Caufe of which, 
upon Examination, he found to be only from the numerous Swarms 
of thofe Pulices. V.Swamm. Hitt. Infect. p. 70. 

The Caufe of this great Concourfe and Appearance of thofé 
little Infeéts, I have frequently obferved to be to perform their 
Coit ; which is commonly about the latter End of Muy, and in 

une, Atthat Time they are very venereous, frifking and catch- 
ing at one another; andi many of them conned Tail to Tail, 
with their Bellies inclined one towards another. 

At this Time alfo they change their Skin or Slough, which I 
conceive their rubbing againft one another mightily promoteth, 
And what if at this Time they change their Quarters? Vid. Book 
tet Chap. 4.- Note (a) Pave 364. 

Thefe {mall Infeéts, as they are very numerous, fo are Food 
to many Water-Animals, I have feen not only Ducks fhovel them 
up as they fwim along the Waters, but divers Infeéts alfo devour 
them, particularly fome of the middle-fized Sguiile aquatica, 
which are very voracious Infeéts, 

(a) Befides the Pulices lat mentioned, there are in the Waters 
other Animalcules very numerous, which are fearce vifible with- 
out a Microfcope. In May, and the Summer Months, the green 
Scum on the Top of ftagnating Waters, is nothing elfe but pro- 
digious Numbers of thefe Animalcules: So is tikewife the green 
Colour in them, when all the Water feems green. Which Ani- 
malcules, in all Probability, ferve for Food to the Pulices Aguatic, 
and other the minuter Animals of the Waters. Of which I gave 
a pregnant Inftance in one of the Nymph of Gaats, to my Friend 
the late admirable Mr. Ray, which he was pleafed’to pr:blith in 
the laft Edition of his 6 cl of God in the Creation, p. 430. 
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But now the. ufual Objection is, J hat | 
maketh Ufe (a). Animals muft be fed 


make ufe of what they find: In the r 


hey can come at; but, when in greater 


But.this Objection hath been already in fome 
Meafure anfwered by what hath been faid ; which 
‘ Lote plainly 


(a) Nil ades quoniam natum fi in Corpore, ut uti 
Poffemus, fed quod natum’ft, id procreat ufum. 
And afterwards, F 
Propteréa capitur Cibus, ut fuffulciat artus, ‘ 
Et recreet vireis interdatus, atque patentem 
Per membra ac venas ut amorem obturet edendi. 
And after the fame Manner he difcourfeth of Thirft, and divers 
other Things, Vd. Lucret. 1. 4. v. 331, &c. 
_ Againft this Opinion of the Epicureans, Galen ingenioufly argues 
in. his Difcourfe about the Hand. Non enim Manus ipfe (faith 
he) hominem artes docuerunt, fed Ratio. Manus autem ipfa- funt 
artium organa; jficut Lyra mufici ------ Lyra muficam non docuit, 
fed eft ipfius artifex per eam, quad preditus ef, Rationem: agere 
autem non poteft ex arte abfque crganisy ita & una quelibet anima 
facultates quafdam a fud ipfus fubfiantid obtinet,-- -Qudd autem cor -» 
poris particule animam non impellunt,----manifefte videre licet, fi 
animalia recens nata confideres, quae quidem prius agere conantur, 
quam perfettas habeant particulas. Ego namgue Bovis vitulum cor- 
nibus petere conantem fapenumero vidi, antequam ei nata effent cer- 
nua; Et pullum Equi calcitrantem, &c. Omne enim animal fue 
ipfius Anime facultates, ac in guos ufus partes fu@w polleant maxi- 
mo, niullo doétore, prefentit.----Qua igitur ratione dici poteft, ania 
malia partium ufus a partibus deceri, cum @& anteguam illas babeant, 
bec cognofeere videantur ? Si igitur Ova tria acceperis, unum Aquila, 
alterum Anatis, reliqguum Serpentis, & calore modico foveris, animaa 
hague excluferis; tlla quidem alis velare conantia, antequam volare 
poffint; hoc autem revolvi videbis, & ferpere affettans, quamuts 
molle adbuc & invalidum fuerit. Et fi, dum perfeéta erunt, in - 
und eidemgue domo nutriverts, deinde ad locum fubdialem duéta emi- 
jeris, Aquila quidem ad fublime; Anas autem in paludem ;---- Ser- 
pens vero fub terra irrepet ---- Animaiia quidem mibi videntur Na- 
turd magis quam Ratione artem aliquam Lrexpyime artificiofa] ex- — 
ercere: Apes fingere alveolos, &c, Galen, de ufu Part. lit. c. 3. 
Pi . (4) Alta 
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plainly argues Defign, and a fuper-intending Wif- 
dom, Power and Providence in this fpecial Bufi- 
__nefs of Food. Particularly the different Delight of 
_ divers Animals in different Food, fo that what is 
-naufeous to one, fhould be Dainties to another, 
is a manifeft Argument, that the Allotment of 
Food is not a Matter of mere Chance, but en- 
tailed to the very Conftitution and Nature of Ani- 
mals; that they chufe this, and refufe that, ‘not 
by Accident, or Neceffity, but becaufe the one 
is a proper Food, agreeable to their Conftitution, 
and fo appointed by the infinite Contriver of their 
_ Bodies; and the other is difagreeable and injurious 
to them.: | Vek Gl +) 
_. But all this Objection will, be found frivolous, 
and the Wifdom and Defign.of the great Creator 
will demonftratively appear, if we take a Survey, © 

V. Of the admirable and curious Apparatus in 
all Animals, made for the Gathering, Preparing, 
and Digeftion of their Food. From the very firft 
Entrance, to the utmoft Exit of the Food, we 
find every Thing contrived, made and difpofed 
with the utmoft Dexterity of Art, and curioufly 
adapted to the Place the Animal liveth in, and the 
Food it is to be nourifhed with. 

Let us begin with the AZouth. And this we find, 
in every Species of Animals, nicely conformable 
to the Ufe of fuch a Part; neatly fized and fhaped 
for the catching of Prey, for the gathering or re-- 
ceiving Food (a), for the Formation of Speech, 

3 | and 


od -_— 


A Ss 


. . = } 
(2) Alia dentibus predantur, alia unguibus, alia rofri aduncitate 
carpunt, alia latitudine [ejufdem] ruunt, alia acumine’ excavant, 

| ala fugunt, alia lambunt, forbent, mandunt, vorant. Nec minor 
_ wartetas in pedum miniferio, ut rapiant, diftrabant, teneamt, pre- 
mant, pendeant, tellurem {cabere non cefent. Plin, Nat. Hitt. }.. 20, 
C71. shite Alta . ihe 

, K3 3 (2) Be 
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and every other fuch like Ufe (a). In fon 
tures it is wide and large, in fome little and nar- — 
row; in fome with a deep Incifure up into the 
Head (4), for the better catching and holding of 
Prey, and more eafy Comminution of hard, large’ 
and troublefome Food; in others with a much 
fhorter Incifure, for the gathering and holding of 
herbaceous Food, . 
In Jnfeéts it is very notable. In fome forcipa- 
ted, to catch hold and tear their Prey (c). In fome 
acu- 
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(a) Becanfe it would. be tedious to reckon up the Bones, 
Glands, Mufcles, and other Parts belonging to the Movth, it 
- thall fuffice to obferve, that, for the various Services ef Man’s 
Mouth, befides the Mufcles in common with other Parts, there | 
are five Pair, and-one fingle one proper to the Lips only, as Dr. 
Gibfon reckons them: But my moft diligent and curious Friend the 
late Mr. Cowger, difcovered a fixth Pair. And accordingly Dr. 
pike reckons fix Pair, and one fingle one~ proper to the Lips, _ 
oY Ga Ss 3G 
(&) Galen deferves to be here confulted, who excellently argues | 
againtt the cafual Concourfe of the Atoms of Epicurus and Afcle- 
piades, from the provident and wife Formation of the Mouths 
of Animals, and their Teeth anfwerable thereto, In Man, his 
Mouth without a deep Incifure, with only one canine Tooth on 
a Side, and flat Nails, becanfe, faith he, Hic Natura certd ferebat, 
fe animal manfuetum ac civile efingere, cui robur & vires effent ex — 
fapientid, non ex corporis fortitudine, But for Lions, offs and 


ig 


Dogs, and all fuch as are called Kap’ apo Sovres, (or having» 
fharp, ferrated Teeth) their Mouths are large, . and deep cut 5 
"Teeth ftrong and fharp, and their Nails fharp, large, ftrong and 
round, accommodated to holding and tearing. Vid. Galen, de Uf. 
Part? CATE Gee yet 

(¢) Among Infeéts, the Sguilie aquatic@, as they are very Faq 
pacious, fo are accordingly provided for its Particularly the 
Sguilla aquatica maxima recurva (as I call it) who hath fomewhat 
terrible in its very Afpeét, and in its Pofture in the Water, efpe= 
cially its Mouth, which is armed with long, fharp Hooks, with 
which it boldly, and greedily catcheth any thing in the Waters, 
even, ofie’s Fingers. When they have feiged their Prey, they 
will fo tenacicufly ‘hold it with their forcipated Mouth, that vant 
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aculeated, to pierce and wound Animals (a), and- 
fuck their Blood. And in others ftrongly rigged 
with Jaws and Teeth, to gnaw and ferape out their 

: Food, to carry Burdens (b), to perforate the Earth, 

yea the hardeit Wood, yea, evenStones themfelves, 

: | Bat! for 
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will not part therewith, eveh when they are taken-out Aor tHe 
Waters, and jumbled about in one’s Hand. 1 have admired at 
their peculiar Way of taking in their Food ; which is done by 
piercing their Prey with their Forczpes (which are hollow) )oand 
“fucking the Juice thereof through them. 

_ The Sguilla here mentioned, is the firft and oe in Maes uffet’ é 
Theat, Infet?. 1. 2. ¢. 37. 

(a) For aa Inftance of Infeéts endued with a Spear, I fhali, 
for its Peculiarity, pitch upon one of the qe left, if not. the 
yery fmalleft of all the Guat-kind, which I call, Culex minimus nt- 
gricans maculatus fanguifuga. Among usin. Eifex, ‘they. are ‘called 
Widiots; ty Mouffer, Midges. It is about one tenth of an Inch, 
or fomewhat more, long, with thort sdutenm@, plain in the Fee 
male, in the Male feather’d, fomewhat like a Bottle-Brufh. It 
is fpotted with blackith Spots, efpecially on the Wings, which 
|. extend a little beyond the Body, It comes from a little flender 
Eel-like Worm, of a dirty white Colour, {wimming in ftagnating 
Waters by a wrigling Motion} as.in Fig. 5, 

Its Aurelia is fmall, with a black Head, little fhert Haris, a 
fpotted, flender, dough Belly. Wid, Fig. 6. It lies quietly on the 
Top of the Water, now and then gently Warping Atielf, this way 
and that. 

_ Thefe Gnats are greedy Blood- Suckers, and very troublefamé, 
where Geka as er are in fome Places near the Thames, 


She ar: 


tion of the ai ee Sithouvh it be coin nat % is no 
where taken Notice of by any Author I know, except Mouffet, - 
who, Ufuppofe, means thefe Guats, which he calls Midges, ¢. 13. 
p: 82. 

(5) Hornets and Wafps have ftrong Jaws, toothed, wherewith 
they can dig inte Fruits, for their Food ; 3 asalfo gnaw and ferape 
Wood; whole Mouthfuls of which they carry away to. make their 
Combs, Vid infr, Chap, 13. Note (a) p. 228, 
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for Houfes (a) to themfelves, and Nefts for their 
Young. ie lege Ot Se aaa f1F MIL 
» And laftly, in Birds it is no lefs remarkable. In 
the firft Place, it is neatly fhaped for piercing the 
Air, and making Way for the Body thro’ the airy 
Regions. In the next Place, ‘it is hard and horny, 
_ which is a good Supplement for the want of Teeth, 
and caufeth the Bill to have the Ufe and Service 
of the Hand, Its hooked Form is of great Ufe 
to the rapacious Kind (4), in catching and holding 
their Prey, and in the Comminution thereof by ~ 
tearing ; to others it is no lefs ferviceable to their. 
Climbing, as well as neat and nice Comminution — 
of their ood (c). Its extraordinary Length and 
Slendernefs is very ufeful to fome, to fearch and 
frope for their Food in moorifh Places (d); as 
is Length and Breadth is to others to hunt and 
sty had fearch. 


Sint phy 
a av ieee 


b snag SSR ES SE eS ae See ke ee eee eee op om we 


(a) Monfieur de fa Voye tells of an ancient Wall of Free-Stone 
in the Benedeffines- Abbey at Caen in Normandy, fo eaten with 
Worms, that one may run one’s Hand into moft of the Cavities: 
That thefe Worms are fmall and black, lodging in a greyifh Shell; 
that they have lerge flattifh Heads, a large Mouth, with four 
black Jaws, ec. Pbil. Tranf. No 18. F 

(6) Preiis [Labris] cornea & acuta Volucribus Roffra, Eadem 
rapto viventibus adunca; colletto, refta: berbas ruentibus limumque 
fata, ut Suum genert. . Fumentis vice mantis ad colligenda pabula; 
era apertiora laniatu viventibus, Plin, Nat. Hift, 1. 11. ¢. 37. 

(c) Parrets have their Bills nicely adapted to thefe Services, 
being hooked, for climbing and reaching what they have Occa- 
fion for ; and the lower Jaw being compleatly fitted to the Hooks 
of the upper, they can as minutely break their Food, as other 
Animals do with their Teeth. CRSA aoe aye 
(ad) Thus in Woodcocks, Snipes, &c. who hunt for Worms in 
moorith Ground, and, as Mr. Willoughby faith, live alfo on the 
fatty unétuous Humour they fuck out of the Earth. So. alfo the 
Bills of Cur/eqws, and many other Sea-Fowl, are very long, to 
enable them to hunt for the Worms, @c, in the Sands on the Sea- 
fhore, which they frequent...” ee ys 
a ‘ 7 (ae (a) Ducks, | 
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fearch in muddy Places (2): And the contrary 
Form, namely, a thick, fhort, and fharp-edged 
Bill, is as ufeful to other Birds, who have occafion 


_ to hufk and flay the Grains they fwallow. But it 


would be endlefs, and tedious, to reckon up all 
the various Shapes, and commodious Mechanifm 
of all; the Sharpnefs and Strength of thofe who 
have occafion to perforate Wood and Shells (d) ; 


‘the Slendernefs and Neatnefs of fuch as pick up 


‘fmall Infe€&s ; the Crofs-Form of fuch as break 
up Fruits (c) ; the compreffed Form of others (2), 
with many other curious and artificial Forms, all 


_ fuited to the Way of Living, and peculiar Occa- 


fions of the feveral Species of Birds. Thus. much 


for the Mouth. 


Let us next take a fhort View of the Teeth (e). 
. In 


(2) Ducks, Geefe, and divers others, have fuch long broad Bills, 
to quaffer and hunt in Water and Mud; to which we may recs 
kon the uncouth Bill of the Spoou-Bi//: But that which defervee 
particular Obfervation in the Birds named in thefe two laft Notes 
is, the Nerves going to the End of their Bills, enabling them to 
difcover their Food out of Sight; of which fee Book VIL, Chap. 2, 
Wote (a) Pagez4q. ‘ 

(4) The Preus Viridis, or Green-Wood{pite, and all the Woed. 
Peckers, have Bills curioufly made for digging Wood, firong, 
hard, and fharp. A neat Ridge runs along the top ef the green 
Wood-Perker’s Bill, as if an Artift had defigned it for Strength and 
Neatne/s. . i 

(c) The Loxia, or Crofs-Bill, whofe Bill is thick and ftrong, 


.. with the Tips crofling one another ; with great Readinefs breaks 


‘open Fir-cones, Apples, and other Fruit, to come at their Ker- 
nels, which are its Food, as if the croffing of the Bill was defigned 
for this Service. Vy ' 

(2) The Séa-Pre hath along, fharp, narrow Bill, comprefied 
fide-ways, and every way fo well adapted to the railing) Liwpers 
from the Rocks, which are its chief, if not only Food, that ‘Na~ 
ture, or rather the Author of Nature, feems to have framed it 


_ ‘purely for that Ufe. 


(¢) Thofe Animals which bave Teeth on both Faws, have but one 


_ Stomach 3 but moft of thofe which bave ‘via upper ‘Teeth, or none at 
all, Lave three Stomachs; asin Beafts, she Paunch, the Read, and 
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In which their peculiar Hardnefs (a) is remarka~ _ 


ble, their Growth (6) alfo, their firm Infertion | 
and Bandage in the Gums and Jaws, and their va~_ 
rious Shape and Strength, fuited to their various — 
Occafions and Ufe (c); the foremoft weak and 


fartheft from the Center, as being only Preparers 


to the reft; the others being to grind and mince, 
are accordingly made ftronger, and placed nearer 
- the: 


BPS : ; 
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the Feet; and in all granivorous Birds, the Crop, the Echinus, and 
the Gizard, For as chewing is to an eafy Digeftion, fo is fwallow- — 


ing whole to that which is more laborious. Dr. Grew’s Cofmol, 
Sacr. c. 5. fect. 24. 

(a) F. Peyer faith, the Teeth are made of convolved Skins 
hardened ; and if we view the Grinders of Deer, Horfes, Sheep, &Cs 


+] 


& 


4 


4 


we fhall find great Reafon to be of his Mind. His Obfervations — 
are, Mirum autem eos (i. e. Dentes) cm primim 2 pelliculis imbrie — 


catim convolutis &F muco vifeido confiarent, in tantam dirigefcere folie 
ditatem, que ofa cunfta fuperet, Idem fit etiam in Officulis Cerae 


forum, &¢. ------ Separatione faSa, per membranas conditur Mag — 


na locellis, ques formant lamina tenues, ac duriufcule ad Dentis fie — 


guram antea divinitzs compofite. J. Peyer Merycol. J.2. c. 3 


(5) Qui autem (i.e. Dentes) renafcuntur, minimé credendt fun? — 
& facuhate aliqua plaficé Brutorum denud formari, fed latentes tan- — 
tummodo in confpettum producuntur augmento molis effivente fucces — 


id. ibid. 
(c) From thefe, and other like Confiderations of the Teeth, 


Galen infers, That they muft needs be the Work of fome wife, 


. 
¥ 


provident Being, not Chance, nor a fortuitous Concourfe of Atoms. — 


For the Confirmation of which he puts the Cafe, That fuppofe 
the Order of the Teeth fhould have been inverted, the Grinders 


fet in the room of the Incifors, &c. (which might as well have © 


been, had not the Teeth been placed by a wife Agent) in this Cafe, - 


| 
x 


“What Ufe would the Teeth have been of ? What Confufion by — 


fach a flight Error in their Difpofal only? Upon which he ar- — 


gues, At fi quis choream hominam 32 (the Number of the Teeth) 
ardine difpofuit, eum ut bominem indufrium laudaremus: cm verb 


a: 
o 
‘ 


Dentium choream Natura tam bellé exorndrit, nonue ipfam quogue 
laudabin:es 2 And then he goes on with the Argument,. from the — 


Sockets of the Teeth, and their nice fitting in them, which being: 
no, jefe accurately done, than what is done by a Carpenter, oF 


Stones — 


‘* 
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the Center of Motion and Strength. Likewite 
their various Form (a), in various Animals, is con- 
fiderable, being all curioufly adapted to the pecu- 


jiar Food (8), and Occafions of the feveral Species 


of Animals (c). And laftly, the temporary De- 
fe&t of them (@), is no lefs obfervable in Children, 
“ ide aaa and 


seamen? 


Stone-Cutter, in fitting a Tenon into a Mortice, doth as well in- 
fer the Art and Aét of the wife Maker of Animal Bodies, as the 
other doth the A&t and Art of Man. And fo he goes on with o-- 


ther Arguments 'to the fame Effeét. Galen de Uf. Part}, 11. ¢. 8. | 


(a) A curious Account of this may be found in an Extra of a 
Letter concerning the Teeth of divers Animals, Printed at Paris, in 
M. Vaugnion’s Compleat Body of Chirurg. Oper. Chap. 53. 

(6) As it hath been taken Notice of, that various Animals de- 
light in various Food; fo it conftantly falls out, that their Teeth 
are accordingly fitted to their Food; the Rapacious to catching, 
holding, and tearing their Prey ; the Herbaceous to Gathering and 
Comminution of Vegetables: And fuch as have no Teeth, -as 
Birds, their Bill, Craw, and Gizard, are ailifted with Stones, 
to fupply the Defeét of Teeth. But the moft confiderable Exam- 
ple of this Kind is in fome Families of the Infect-Tribes, as the 
Papillio-Kind, &c. who have Teeth, and are voracious, and live 
‘on tender Vegetables in their Nympha, or Caterpillar State, when 
they can only creep; but in their mature Papillio State, they have 
no Teeth, hut a Probofcis, or Trunk, to fuck up Honey, Fe, ther 
Parts for gathering Food, as well as their Food, being changed, as 
foon as they have Wings, to enable them to fly to it. 

(c) It is remarkable in the Teeth of Fifhes, that in fome they 


are fharp, as alfo jointed, fo as to fall back, the better to catch 
and hold their Prey, and to facilitate its Paflage into the Stomach : 
- So in others they are broad and flat, made to break the. Shells of 


Snails and Shell-Fith devoured by them. Thefe ‘Yeesb, or 
Breakers, are placed; in fome, in the Mouth ; in fome, in the 
Throat ; and in Lobffers, &c, in the Stomach itfelf ; in the bot- 
tom of whofe Stonsachs are three of thofe Grinders, with pecu- 
liar Mufeles to move them... Soh ane 
(d) What. is there in the World can be called an A&t of Provi- 
dence and Defign, if this temporary Defeét of Teeth be not fuch ? 


That Children, for Inftance,) fhould have none whilft they. are 


not able to ufe them, but to hurt themfelves, or the Mother 5 
and that at the very Age when they can take in more fubftantial 
Foods. 
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and fuch young Creatures, where there is no Oc- — 
cafion for them ; but they would be rather an An- — 
noyance to the tender Nipples and Breafts. ! 

From the Teeth, the grand Inftruments of Ma- _ 
ftication, let us proceed to the other minifterial — 
Parts, And here the Parotid, Sublingual, and — 
maxillary Glands, together with thofe of theCheeks , 
and Lips, are confiderable ; all lodged in the moft — 
convenient places about the Mouth and Throat, to — 
afford that noble digeftive falival Liquor, to be 
mixed with the Food in Maftication, and to moiften — 
and lubricate the Paflages, to give an eafy defcent — 
. to the Food. ‘The commodious Form alfo of the 
Jaws, deferves our Notice; together with the 
ftrong Articulation of the lowermoft, and its Mo- 
tion. And laftly, the curious Form, the great | 
Strength, the convenient Lodgment and Situation © 
of the feveral Mufcles and ‘Tendons (a), all mi- — 
niftring to this fo neceflary an A& of Life, as. 
Maftication is; they are fuch Contrivances, fuch 
Works, as plainly fet forth the infinite Workman’s — 
Care and Skill, .°... 

Next to the Mouth, the Guillet prefenteth itfelf ; 
im every Creature well-fized to the Food it hath 
occafion to fwallow ; in fome but narrow, in. others — 

| : -as 


(aterm 


- 
\ 


Food, and live without the Breaft, and begin to need Teeth, for 
the fake of Speech ; that then, I fay, their Teeth fhonld begin to 
appear, and gradually grow, as they more and more ftand in need 
of them. ; ; . 

(a) It would be endlefs to particularize here, and therefore f 
fhall refer to the Anatomifts ; among the reft, particularly to — 
“Galen, for the fake of his Defcant upon this Subject. For having 
deferibed the great Accuracy of the Contrivance and Make of thefe 
Parts, he faith, Haud feio an bominum fit fobriorum ad Fortunam — 
opiftem id repocare : aliogui guid tandem erat, quod cum Prowidentia 
argue Arte efficitur ? Omnino enim boc ei contrarium effe debet, quod 
caja ac fortuto fit. Galen, de Uf, Part. 12a. ¢. 7. ubi plura. 

(a) The 
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as large and extenfive (a) ; in all exceedingly re- 
markable for the curious Mechanifm of its Mufcles, 


and the artificial Decuflation and Pofition of their 


Fibres (3). | 


And now we are arrived to the grand Recep- 


_ tacle of the Food, the Stomach ; for the moft part 


‘as various as the Food to be convey’d therein. 
And here I might defcribe the admirable Mecha- 


‘ nifm of its Tunicks, Mufcles, Glands, the Nerves, 


ee eee 


Arteries, and Veins (c) ; all manifefting the fu- 


_per-eminent Contrivance and Art of the infinite 


ae ‘ Work- : 


: P . 


(a) The Bore of the Gullet is not in all Creatures alike axfwerable 


to the. Body or Stomach, As in the Fox, which both feeds on Bones, 


and {wallows whole, or with little chewing ; add next in a Dog, 
and otber offivorous Quadrupeds, *tis very large, viz. to prevent a 
Contufion therein, Next in a Horfe, which tho’ be feeds on Grafs, 
yet fwallows much at once, and fo requires a more open Paffage. 
But in a Sheep, Rabbit, or Ox, which bite hort, and {wallow lefs 
at once, °tis fmaller. And in a Squirrel,. frill leffer, both becaufe be 


_ eats fine, and to keep him from difgorging bis Meat upon bis defcend- 


ing Leaps. And fo in Rats and Mice, which often run along Walls, 

with their Heads downwards, Dr. Grew’s Comp. Anat. of Stom, 

_and Guts, Chap. 5. 5428 
(2) Of this fee Dr. Willis’s Pharm. Rat. Part 1, fet. ¥. c. 2. 


~~ Steno alfo, and Peyer. Mery. 1,2. 


The Defcription thefe give of the mufcular Part of the Gullet, 
the late ingenious and learned Dr, Drake faith, is very exaét in 


-Ruminants, but not in. Men. Jn Men, this Coat (the fecond of 


the Gullet) confifts of two flefhy Lamellae, like tavo afin? Muf- 


cles. The outward being compofed of trait longitudenal Fibres, ----== 


The inner Order of Fibres is annular, without any obfervable Angles. 
~~--The Ufe of this Coat, and thefe Orders of Fibres, is to promote 
Deglutition ; of which the Longitudinal,.---fborten the Oefophagus ‘ 
and fo make its Capacity larger, to admit of the Matter to be fwal- 
lowed. The Annular, on the contrary, contrac the Capacity, and 
clofing bebind the defcending Aliment, prefs it downwards. Drake’s 
Anat. Vol.1. 1], 1. ¢. Bad, . 

_ (¢) See Willis, ibid. Cowper's Anat. Tab, 35. and many other 
Authors, 7 . Fadia : 


(a) Prome 


LYS, 
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Workman (a) ; they being all nicely adjufted to 
their refpetive Place, Occafion, and Service. I 

might alfo infift upon that moft neceflary Office of © 

Digeftion; and here confider that wonderful Faculty © 

of the Stomachs of all Creatures, to diffolve (4) all _ 

the feveral forts of Food appropriated to their Spe- 
cies ; even fometimes Things of that Confiftency as _ 
feem infoluble (c) ; efpecially by fuch feemingly 
fimple and weak Méen/truums as we find in their 

Stomachs: But I fhall only give thefe Things a_ 

bare Mention, and take more particular notice of 

the fpecial Provifion made in the particular Species 
of Animals, for the Digeftion of that fpecial Food 

appointed them. - : 4 

| And 


eS © ee 


ern Sa) we oe 


(a) Promptuarium autem boc, alimentum univerfum exctpiens,— 
ceu Divinum, non Humanum fit opificium, Galen de Uf. Parts 
Ae '4. 10 ; Et eae Re 

tb ) How great a Comprebenfion of the Nature of Things did it 
require, to make a Menftruum, that fhould corrode all forts of Flefo 
coming into the Stomach, and yet not the Stomach itfelf, which ts alfo 
Fichh ? Dr. Grew’s Cofmol. Sacr. ¢. 4. i 

(c) The Food of the Caffor being oftentimes, if not always, © 
ary Things, and hard of Digeftion, fuch as the Roots and Bark 
~ of Trees, ’tis a wonderful Provifion made in that Creature’s Sto-— 
mach, by the digeftive Juice lodged in the curious little Cells _ 
there. A Defcription of whofe admirable Structure and Order may” 
be found in Blafius from Wepfer: concerning which he faith, In- 
guibus Mucus reconditus, non fecus ac Mel in Favis,----Nimirum 
quia Caftoris alimentum exfuccum, GF codtu difficillimum eft, faptene 
tifimus ©& fumme admirandus in fave operibus rerum Conditor, 
D. 0. M. ipfi puleberrima ifta © aj ‘abré fad fructura benigniffime 
“profpexit, ut nunquam decfet Fermentum, quod ad folvendum, & 
comminuendum alimentum durum (-afperum par foret. “Vide Blaf. 
Anat. Animal, c. 10. Confer etiam Act. Erud. Lipf. Ann. 1684. 

360. ae 
¢ Moft of our modern Anatomifts and Phyficians attribute Di- 
‘geftion to a diflolving Menfiruum ; but Dr. Drake takes it to be 
rather from fermentative, diflolving Principles. in the Aliment it-_ 
felf, with the Concurrence of the Air and Heat of the Bady 3; as: 
in Dr, Papin’s Digefter, Vide Dr. Anat, Vol, 1. ¢ 146 

~ (ay ATE 
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And in the firft Place it is obfervable, that, in 


‘every Species of Animals, the Strength and Size 


of their Stomach (a) is conformable to their Food. 


Such whofe Food is more delicate, tender, and 


- nutritive, have commonly this Part thinner, weaker, 


and lefs bulky ; whereas fuch whofe Aliment is lefs 


‘nutritive, or whofe Bodies require larger Supplies 


to anfwer their Bulk, their Labours, and wafte 


of Strength and Spirits, in them it is large and 
_ ftrong. : | 


Another very remarkable Thing in this Part, is, 


the Number of Ventricles in divers Creatures. In’ 


many but one; in fome two or more (d). In 


7 


fuch as make a fufficient Comminution of the Food 
_in the Mouth, one fuffices, But where Teeth are 


wanting, and the Food dry and hard, (as in 
granivorous Birds), there the Defect is abundant- — 
ly fupply’d by one thin membranaceous Ventri- - 
cle, to receive and moiften the Food, and ano- | 
ther thick, ftrong, mufcular one, to grind and — 
tear (c) it. But in fuch Birds, and other Creatures, 

whofe 


4 


(a) All carnivorous Quadrupeds have the fmallef# Ventricles, 
Flefo going fartheft. Thofe that feed on Fruits, and Roots, have 
them of a middle Size. Yet the Mole, becaufe it feeds unclean, 
bath a very great one, Sheep and. Oxen, which feed on Grafs, 


. bave the greateft. Yer the Horfe (and fer the fame Reafon the 
Coney and Hare) tho? Graminivcrous, yet comparatively bave but 


little ones. For that a Horfe is made for Labour, ana both this, 
and the Hare, for quick and continued Motion ; for which, the moft 
eafy Refpiration, and fo the freeft Motion of the Diaphragm, is very 
requifite ; which yet could not be, foould the Stomach lie big and 
2 a upon it, as in Sheep and Oxen it doth, Grew, ibid 
Chap. 6. oni Ph ee 

(6) The Dromedary hath four Stomachs, one whereof is pecu- 
arly endowed with about twenty Cavities, like Sacks, in all 
Probability for the holding of Water. Concerning which, fee 
Book VI. Chap. 4. Note (a), p- 324. : 

(c) To afift in which Office, they fwallow {mall angular 
Stones, which are to be met with in the Gizards of all granivo- 
*- rous 


200 Of Animals Stomacus.. Book IV. 
whofe Food is not Grain, but Flefh, Fruits, In- Vi 
fects, or partly one, partly the other, there their — 
Stomachs are accordingly conformable to their _ 
Food (a), ftronger or weaker, membranaceous or 
mufcular. ita 
But as remarkable a Thing as any in this Part of i 
Animals, is, the curious Contrivance and Fabrick — 
_ of the feveral Ventricles of ruminating Creatures. — 
‘The very A&t itfelf of Rumination, is an excellent ~ 
Provifion for the complete Maftication of the Food, — 
at the Refting, leifure Times of the Animal. But ~ 
the Apparatus for this Service, of divers Ven- — 
tricles for its various Ufes and Purpofes, together 
with their curious Mechanifm, deferves great Ad- 
miration (8). 3 
Having thus far purfued the Food to the Place, 
where, by its Reduction into Chyle, it becomes 
a proper Aliment for the Body ; I might next trace 
it through the feveral Mzanders of the Guts, the 
Ladéteals, and fo into the Blood (c), and after- 
| . Wards — 


rous Birds; but in the Gizard of the Lynx, or Wryneck, which 
was full only of Ants, I found not one Stone. So im that of the 
Green Wood-Pecker (full of Ants and ‘Tree-Maggots) there were 
but few Stones. ‘ : 
(a) In moft carnivorous Birds, the third Ventricle is membransus3 
‘where the Meat is concofted, as in a Man: Or fomewbhat tendinous, — 
as in an Owl ; as if it were made indifferently for Flefb, or other — 
Meat, as he could meet with either: Or moft thick and tendinous, 
called the Gizard; wherein the Meat, as on a Mill, is ground to 
Pieces. Grew, ubi fupra, Chap. 9. 
(6) It would be much too long a Task to infift upon it here as 
it deferves, and therefore concerning the whole Bufinefs of Ru- 
‘mination, I fhall refer to 3%. Conr. Peyeri Merycolog. few de Ru 
minantibus €F Ruminatione Commentar. where he dargely treateth 
of the feveral ruminating Animais, of the Parts miniftring to 
this A&, and the great Ufe and Benefit thereof unto them. » 
' ‘(¢) There are too many Particulars to be infifted on, obfervable 
in the Paflages of the Chy/e, from the Guts to the Left Res 
em, 


Cuaw. XI. Of Animals Stomacus. 20% 
wards into the very Habit of the Body : ‘I might 
alfo take Notice of the Separation made in the 
_Inteftines, of what is nutritive (which is received) 
and what is feculent (being ejected) and the Im- 
“pregnations there from the Pancreas and the Gall; 
and after it hath been ftrained through thofe cu- 
rious Colanders, the /aéteal Veins, I might alfo ob- 
ferve its Impregnations from the Glands and Lym-~ 
- phaduéts ; and, to name no more, I might far- 
ther view the exquifite Sructure of the Parts mi- 
| niftring 
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_ Vein, where it enters into the Blood ; and therefore I fhall only, 
for the Sample of this admirable OEconomy, take notice of fome 
of the main and more general Matters. And, . 

“1, After the Food is become Chyle, and gotten into the Guts, 
it is an excellent Provifion made, not only for its Paflage through 
the Guts, but alfo forits Protrufion into the Laéeals, by the Pe- 
riftaltick Motion, and Valvule Conniventes of the Guts. 2. It is 
an admirable Provifion, that the Mouths of the Laéfeals, and ine 
deed the Laéfeals primi generis themfelves, are {mall and fine, not 
wider than the Capillary Arteries are, left by admitting Particles 

‘of the Nourithment groffer than the Capillaries, dangerous Ob- 
 ftru€tions might be thereby produced. 3. After the Reception of 
the Aliment into the Laéfeals primi generis, it is a noble Provifion 
for the Advancement of its Motion, that in the Mefenterick 
Glands, it meets with fome of the Lympbe-Dués, and receives 
the Impregnation of the Lympba. And paffing on from thence, it 
is no lefs-an Advantage, 4. That the Laéeals, and Lympha-Duts 
meet in the Receptaculum Chyli, where the Aliment meeting with 
more of the Lympha, is made of a due Confiftence and Tempera- 
ment, for its farther Advancement through the Thoracick Dué?, 
and fo into the Left Subclavian Vein and Blood: Laftly, This 
Thoracick Du itfelf is a Part of great Confideration. For (as 
Mr Cowper faith) If qwe' confider in this Du& its feveral Divifions 
and Inofculations, its numerous Valves looking from below upwards, 
its advantageous Situation between the great Artery and Vertebrae 
of the Back, together with the Ducts difcharging their refluent Lym- 
pha from the Lungs, and other neighbouring Parts, we fhall find 
all conduce to demonftrate the utmoft Art of Nature ufed in furthering 
the freep and perpendicular Afcent of the Ghyle, Anat, Introduct. 

eiget Lanse a (2) Thefe, 
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niftring ‘to all thefe:delicate Offices of Nature ; par-: 
ticularly the artificial Conformation of the Inteftines 
might deferve a fpecial Enquiry, their Tunicks, — 
Glands, Fibres traverfing one another (a), and 
periftaltick Motion in all Creatures ; and their 
cochleous Paflage (4) to retard the Motion of the — 
Chyle, and to make amends for the Shortnefs of — 
the Inteftines, in fuch Creatures who have but one i 
Gut ;. together with many other Accommodations _ 
of Nature in particular Animals that might be men- _ 
tioned. But it fhall fuffice to have given only a 
general Hint of thofe curious and admirable Works — 
of Gop. From whence it is abundantly manifeft, — 
how little Weight there is in the former atheiftical _ 
Obje&tion. Which will receive a further Confuta- 
tion from the. | 
VI. and laft Thing relating to Food, that I thall 
{peak of, namely, The great Sagacity of all Animals, 
in finding out and providing their Food. In Man, 
perhaps, we may not find any Thing very admira- 
ble, or remarkable in this Kind, by Means of his 
Reafon and Underftanding, and his Supremacy over — 
the inferior Creatures; which anfwereth all his 
Occafions relating to this Bufinefs : But then even 
here the Creator hath fhewed his Skill, in not 

A i over= 


_ (a) Thefe, although noble Contrivances and Works of Gods 
are too many to be infifted on, and therefore I fhall refer to the 
Anatomifts, particularly Dr. Willis Pharmaceut. Dr.Cole in Phil, 
Tranf. N° 125. and Mr. Cosoper’s elegant Cut in Anat. Tab. 34, 
35 and Append, Fig. 39,,40. Wie ce iste 

(8) In the Thornback, and fome other Fifhes, it is a very curious 
Provifion that is made to fupply the Paucity and Brevity of the © 
Guts ; by the Perforation of their fingle Gut, going not ftrait ae — 
long, but round like a Pair of Winding Stairs, fo that their Gut, — 
which feems to be but a few Inches long, hath really a Bore of 
many Inches. But of thefe, and many other noble Curiofities — 
and Difcoveries in Anatomy, the Reader will, I hope, have a bete 
ter and larger Account from the curious and ingenious Dr, Dew- 
glas, who is labouring in thofe Mattere» © ay 

(a) Quibus 
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over-doing the Matter 5 in not providing Man with 
an unneceflary Apparatus, to effeét over and over 
again what is feafible, by the Reach of his Under= 
ftanding, and the Power of his Authority. 
’ But for the inferior Creatures, who want Rea- 
fon, the Power of that natural Inftinét, that Sa~ 
gacity (@) which the Creator hath impririted up- 
on them, do amply compenfate that Defect. And 
here we fhall find a glorious Scene of the Divine 
Wifdom, Power, Providence and Care, if we view 
the various Inftinéts of Beafts, great and fmall, of 
Birds, Infe€ts, and Reptiles (4). For among & 
very Species of them, we may find notable Adts of 
Sagacity, or Inftinct, proportional to their Occa- 
fions for Food. Even among thofe whofe Food is 
“near at hand, and eafily come at; as Grafs and 
Herbs ; and confequently have no great Need of 
Art to difcover it; yet, that Faculty of their ac- 
curate Smell and Tafte, fo ready at every Turn, 
to diftinguifh-between what is falutary, and what 
pernicious (c), doth juftly deferve Praife. cba a 
: | uc 


(a) Quibus beftiis erat is cibus, ut alius generis beftits vefcerentxr, 
gut vires natura dedit, aut celeritatem: data eff quibufdam etiam 
machinatio quedam, atque felertia, &c. Cic. de Nat. Deor. 1. 20 

c. 48. ‘ 

(b) Among Reptiles that have a ftrange Faculty to fhift for 

Food, &c. may be reckoned Eels, which, although belonging to 
the Waters, can creep on the Land from Pond to Pond, &c. Mr. 
Mofely of Mofely, faw them creep over the Meadows, like fo 
many Snakes from Ditch to Ditch ; which he thought, was not 
only for bettering their Habitation, but alfo to catch Snails in the 
Grafs. Plot’s Hiftory of Staffordjbire, c.7. fect. 32. ’ 

And as early as the Year 1125, the Froft was fo very intenfe, 
that the Eels were forced to leave the Waters, and were frozen 
praia in the Meadows, Vide Hakewill’s Apol. 1.2. chap. 7 
ect, Ze 
(cy Enumerare poffum, ad paftum capeffendum conficiendumgue, 
que fit in figuris animantium G quam folers, fubsilifque deferiptio 
” partium, quamque admirabilis fabrica membrorum, Omnia enips 
ie i qua 


| 


| 
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_ fuch Animals, whofe Food is not fo eafily come at, _ 
a Variety of wonderful Inftin& may be met with, © 
fuficient to entertain the moft curious Obferver. 
With what entertaining Power and Artifice do — 
fome Creatures hunt (a), and purfue their Game | 
and Prey ! And others watch and way-lay theirs(d)! _ 
With what prodigious Sagacity do others grope — 

, } : for | 
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qua intus inclufa funt, ita nata, atque ita locata funt, ut nibil eorum 
fupervacaneum fit, nibil ad vitam retinendam non neceffarium. Dedit | 
autem eadem Natura belluis & fenfum, & appetitum, ut altero cona- 
tum haberent ad naturales paftus capeffendos 3 altero fecernerent peftie — 
3309 falutaribus. “Cic, de Nat. Deor. /. 2. ¢. 37- See Book iV. 

ap. 4. 4 
(a2) It would be endlefs to give Inftances of my own and others _ 
Obfervations, of the prodigious Sagacity of divers’ Animals in — 
Hunting, particularly Hounds, Setting- Dogs, €c. one therefore 
thall fuffice, of Mr. Boyle's, viz. A Perfon of Quality. ---to makea 
Trial, whether a young Blood-Hound was well inftruied,----caufed | 
one of bis Servants.---to walk to a Town four Miles off, and then to 5 
a Market-Town three Miles from thence,---- The Dog, without fee 
ing the Man be was to purfue, follow’ d him by the Scent to the above= 
mentioned Places, notwithfianding the Multitude of Market-Peoplethat 
went along in the fame Way, and of Travellers that bad Occafion to crofs 
it. And when the Blood. Hound came to the chief Market-Town, be — 
paffed thro’ the Streets, without taking notice of any of the People there, 
and left not till he had gone to the Heufe,»where the Man be fought 
refied bimfelf, and found him in an upper Room, to the Wonder o 
thofe that followed bim. Boy). determ. Nat. of Effluv. Chap. 4. ° 

(4) There are many Stories told of the Craft of the Fox, to com- 
pafs his Prey ; of which O/, Magnus hath many fuch, as feigning 
the Barking of a Dog, to catch Prey near the Houfes ;, feigning 
himfelf dead, to catch fuch Animals as come to feed upon him 5 — 
laying his Tail on a Wafp-Neft, and then rubbing it hard rgainfta 
Tree, and then eating the Wafps fo killed: Ridding himfelf of 
Fleas, by gradually going into the Water, with a Lock ‘of Wool 
in his Mouth, and fo driving the Fleas up into it, and then A 
leaving it in the Water: By catching Crab-Fith with his Tails a 
which he faith he himfelf was an Eye-witnefs of: Vidi et egoin 
Scopulis Norwegia Vulpem, inter rupes immifl2 caudé in aguas, 
plures educere Cancros, ac demum devorare. Ql, Mag. Hitt. 4 18. 
+ 39s 40. 

But 
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for it under Ground, out of Sight,’ in moorifh 
Places, in Mud and Dirt (a) ; and others dig and 
delve for it, both above (4), and under the Sur- 
face of the drier Lands (c¢)! And how -curious 


_and well-defigned a Provifion is it of particular large 


Nerves in fuch Creatures, adapted to that efpecial 

Service ! yj | 
- What an admirable Faculty is that of many A- 
-nimals, to difcover their Prey at vaft Diftances ; 
fome by their Smell fome Miles off (d); and 
fome by their fharp and piercing Sight, aloft in 
3 the 
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But Pliny’s fabulous Story of the Hyena out-does thefe Relae 
tions of the Fox. Sermonem bumanum inter paftorum ftabula affie 
mulare, nomenque alicujus addifcere, quem evocatum foras laceret. 
Item Vomitionem bominis. imitari ad follicitandos Canes quos invadat. 
Plin. Nat. Hift. 1.8. c. 30. we : 

(2) This do. Ducks, Woodcocks, and many other Fowls, which 
feek their Food in dirty, moorith Places. For which Service they 
have very remarkable Nerves reaching to the End of their Bills. . 
Of which fee Book VII, Chap 2. Note (2), p. 344. 

(4) Swine, and other Animals that dig, have their Nofes made 
More tendinous, callous, and ftrong for this Service, than. others 
that do not dig. They are alfo edged with a proper, tough Bor- 
der, for penetrating and lifting up the Earth ; and their Noftrils 


are placed well, and their Smell is very accurate, to difcover what- 


od 


foever they purfue by Digging. 
(c) The Mole, as its Habitation is different from.that of other 
‘Animals, fo hath its Organs in every Refpeét curioufly adapted 
- to that way of Life ; particularly its Nofe made fharp, and flender, 
but withal tendinous and firong, &c. But what is very remark- 


_ able, it hath fuch Nerves reaching to the End of its Nofe and. 


Lips, as Ducks, &c. have, mentioned above in Note(a). Which 
Pair of Nerves I obferved to be much Jarger in this Animal than 
any other Nerves proceeding out of its Brain, _ 

(4) Predacious Creatures, as Wolfs, Foxes, &c, will difcover 
Prey at great Diftances ; fo will Dogs and Ravens difcover Carrion 
a great way off by their Smell. And if (as the Superftitious ima- 
gine) the latter flying over and haunting. Houfes be a Sign of 
Death, it is no Doubt from fome cadaverovs Smell, thofe 
Ravens difcover in the Air by their accurate Smell, which is 
emitted from thofe difeafed Bodies, which have in them the 
Principles of a {peedy Death, 

hogan a ta (a). Thus 
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the Air, or at other great Diftances (a)! An In-— 
ftance of the latter of which Gop himfelf giveth, — 
_ ( Fobxxxix. 27,28, 29.) in the Inftin& of the £ agles 
Doth the Eagle mount up at thy Command, and mak , 
her Neft on High ? She dwelleth and abideth on the 
Rock, upon the Crag of the Kock, and the firong- 
Place (b). Fram thence foe Jecketh ber Prey, and 
her Eyes behold afar off. What a commodious Pro- 


vifion hath the Contriver of Nature made for Ani+ | 
mals, that are neceffitated to climb for their Food. A 
not only in the Structure of their Legs and Feet, 
and in the Strength of their T'endons and Mufcles, 
aéting in that particular Office (c) ; but alfo in — 
the peculiar Structure of the principal Parts, act-— 
ing in the Acqueft of their Food (d)! What a_ 

iigey | "0 = Provieg 
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{2) Thus Hawks and Kites on Land, and ‘Gulls, and other Birds, — 
that prey upon the Waters, can, at a great Height in the Air, fee f 
Mice, jittle Birds and Infe€ts on the Earth, and {mall Fithes, - 
Shrimps, &c. in the Waters, which they will dart down upon, 
and take, a 

(b) Mr. Ray gives a good Account of the Nidification of the 
Chryfaétos, Caudd annulo albo ciné?d, Hujus Nidus Ann. 1668. 1 
fylvofis prope Derwentiam, 8&c. inventus eff 2 bacillis feu virgis lig- 
- “neis grandtoribus compofitus, quorum altera extremitas rupis cujufdam 
“eminentia, altera duabus Betulis innitebatur,----Erat Nidus quad~ 
ratus, duas ulnas latus,---- In eo pullus unicus, adjacentibus cadave= 
ribus unius agni, unius leporis, et trium Crygallorum pullorum. 
Synopf. Method. Avium, p. 6. And not only Lambs, Hares, and — 
Grygalli, but Sir Robert Sibbald tells us; they will feize Kids and 
Fawns; yea, and Children too : Of which he hath this Story of 
an Eagle in one of the Orcades Iflands: Que Infantulum unius anni 
pannis involutum arripuit (quem Mater teffellas uftibiles pro igne 
allatura momento temporis depofuerat in loco Houton-Head d:éo) 
eumg; deportaffe per 4 milliaria paffuum ad Hoiam 3; gua re cx 
matris ejulatibus cognita, quatuor viri illuc tn navicula profedti 
funt, & feientes ubi Nidus effet, infantulum illefum et intagium dew 

prebenderunt, Prod, Nat. Hift. Scot. /. 3. part.2. p-14- fi 

(c) See in Book VII. Chap. 1. Note (4), p. 339- the Charaéte- f 
rifticks of the Woodpecker-kind, tiga, i 

(d) The Contrivance of the'Legs, Feet, and Nails fof the Opof- 

fum] feems very advantageous to this Animal in climbing Trees” 
Ht (which 


° 
F 


' 
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Provifion alfo is that in nocturnal Birds and Beafts, 
inthe peculiar Structure of their Eye (a), (and we 
may perhaps add the Accuracy of their Smell too) 
_ whereby they are enabled to difcover their Food in 
the Dark ! But amongall the Inftances we have of 

natural Inftinét, thofe Inftinéts, and efpecial Pro- 
 yifions made to fupply the Neceffities of helplefs 
Animals, do in a particular manner demonftrate 
the great Creator’s Care. Of which I fhall give 
two Inftances. 

y. The Provifion made for young Creatures. 
That =7er77, that natural Affection, fo connatural 
to all, or moft Creatures towards their Young (4), 
what an admirable noble Principle is it, implanted 

. in 
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(which it doth very nimbly) for preying upon Birds, But that 

which is moft fingular in this Animal, is the Structure of its 

Tail, toenable it to hang on Boughs. Te Spines, or Hooks---- 

in the middle of the under Side of the Vertebrae of the Tail, are a 

wonderful Piece of Nature’s Mechanifm. The firft three Vertebrae 

had none of thefe Spines, but in all the reft they were. to be obferved, 

---.They were placed juft at the Articulation of each Fotnt, and in 
_ the middle from the Sides..+--For the performing this Office [ of hang= 

ing by the Tail] nothing, I think, could be more advantageoufly con- 

trived. For when the Tail is twirled, or wound about a Stick, this 

Hook of the Spinae eafily fuftains the Weight, and there is but little 
Labour of the Mujcles required, only enough for bowing or crooking 
the Tail, ‘This, and more to the fame Purpofe, fee in Dr. Zy/on’s 
Anatomy of the Opoffum, in Philof. Tranfa&. N° 239. 

(a) See before, Chap. 2. Notes (a, b,c), p. 100. 

(6) Quid dicam'quantus amor befiarum fit in educandis cuftodiend:|- 
guetis, gu@ procreaverint, ufgue ad eum finem, dum poffint feipfa 
defendere! And having inffanced in fome ‘Animals, where this 
_ Care is not neceffary, and accordingly is not employed, he goes on, 
fam Galline, dvefque relique, G quietum requirunt ad pariendum 
locum, &F cubilia fibi, nidcfque conftruunt, eofque quam poffunt mol- 
liffime fubfiernunt, ut quam facillimée ova ferventur, Ex quibus 

ullos citm excluferint, ita tuentur, ut GP pennis foveant, ne frigore 
hadantur, &F fi eft calor, & fole fe opponant, Cic. de Nat. Deor. 

Eiesc. 52, 92. 
To 


oes 
- 


208 © Of Animals Cane Boox IV. 


in them by the wife Creator ! By Means of: 
which, with what Alacrity do they tranfat their 


: 


; 
| 
{ 
; 


. 


parental Miniftry !| With what Care do they nurfe 


up their Young ; think no Pains too great to be~ 


be ventured upon for their Guard and Security !_ 


How carefully will they lead-them about in Pla-_ 
ces of Safety, carry them into Places of Retreat _ 


) 
) 
4 
and Security ; yea, fome of them admit them in- | 
to their own Bowels (4)! How will they ca- — 


| 


taken for them,’ no Dangers (a) too great ‘tog 


, 


i 


refs 
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To this natural Care of Parent-Animals to their Young, we 
may add the Returns made by the Young of fome towards the 
Old ones. Pliny faith of Rats, Genitores fuos feffos fene&a, alunt 


a] 


infignt pietate. Nat. Hift. 1.8, ¢.57. So Cranes, he faith, Ge- © 


sutricum fenetam invieem educant, 1. 10. ¢. aa. 
This St. Ambrofe takes notice of in his Hexameron, and OI. 


Magnus, after him, Depofiti patris artus, per longevum feneButis 


plumis nudatos circumftans foboles pennis propriis fovet,----collatitio 
cibo pafcit, quando etiam ipfa nature reparat difpendia, ut bine 


inde Ny att rinks fulcro alarum fuarum ad volandum exerceant, — 


&F in priflinos ufus defueta membra reducant, For which Reafon 
this Bird is denominated Piz, Vide Ol. Mag. Hiff, 1.19. c. 14, 


Hereto may be added alfo the conjugal =7o0p77) of the little 


green Ethiopian Parrot, which Mr. Ray defcribes from Clufus, 


Foemella fenefcentes (quod vald? notabile) vix edere wolebant, nif 


cibum jam & mare carptum, & aliquandiu in prolobo retentum, &F 


guafi coftum roftro fuo exciperent, ut Columbarum pulli a matre ali — 


folent. Synopf. Meth, Av. p. 32. 


(2) The moft timid animals, that at other Times abfcond, or 
hatftily fly from the Face of Man, Dogs, &c. will, for the Sake 


of their Young, expofe themfelves. Thus among Fowls, Hens 


will affault, inftead of fly from fuch as meddle with their Brood. 


So Partridges, before their Young can fly, will drop frequently 


down, firft at lefler, and then at greater Diftances, to dodge and . 


draw off Dogs from purfuing their Young. 

(4) The Opoffum hath a curious Bag on purpofe for. the 
fecuring and carrying about her Young. There are belonging 
to this Bag two Bones (not to be met with in any other 
Skeleton) and four pair of Mufcles ; and fome fay the Teats 
lie therein alfo. Dr. Ty/on, Anat. of the Opoff. eather 

_ Dranf, 
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refs them with their affe€tionate Notes, lull, and 
quiet them with their tender parental Voice, put 
/Food into their Mouths, fuckle them, cherifh and 


_tkeep them warm, teach them to pick, and eat, and 


gather Food for themfelves; and, in a Word, per- 
form the whole Part of fo many Nurfes, deputed 


by the Sovereign Lord and Preferver of the World, 


themfelves? , 


to help fuch young and fhiftlefs Creatures, till they 
‘are come to that Maturity, as to be able to fhift for 
And as for other Animals (particularly Infe&ts, 
whofe Sire is‘partly the Sun, and whofe numerous 
Offspring would be too gréat for their Parent- Ani- 
mals Care and Provifion) thefe are fo generated, as 
to need none of their Care, by Reafon they arrive 
immediately to their ‘Hauxiz, their perfect, adult 
State, and are able to fhift for themfelves. But 
yet, thus far their parental Inftin@ (equivalent te 
the moft rational Care and Forefight) doth.ex- 
tend, that-the old ones donot wildly drop their 
Eggs and Sperm any where, at all Adventures, but 
fo cautioufly repofit it in fuch commodious Places 
(fome inthe Waters, fome on Flefh, fome on Plants) 
proper and agreeable to their Species (a); and 
-fome fhut up agreeable Food in their Nefts, partly 
for Incubation, partly for Food (4), that their 
Young in their Aurelia, or Nympha State, may find 
fuficient and agreeable Food to bring them up, till 
they arrive to their Maturity. | 
‘Thus far the Parental Inftin& and Care. 
ty AMR a) Next 


_ Tranf. N° 239. where he alfo, from Oppiaz, mentions the Doz- 
Fifh, that upon any Storm or Danger, receives the young ones into 
her Belly, which come out again when the Fright is over. So 

| alfo the Sguwatina and Glaucus, the fame Author faith, have the 
fame Care for their Young, but receive them into different Re- 
ceptacles, é 

| (a) See Book VIII. Chap. 6. 

| () See Chap. 13. Note (a), P. 228, 
ry L 


(2) There 


- 
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Next we may obferve no lefs in-the Young 
themfelves, efpecially in thofe of the irrational A- 
‘nimals, Forafmuch as the Parent-Animal is not 


cable to bear them about, to cloath them, and to” 


-dandle them, as Man-doth; ‘how admirably hath 
‘the Creator contrived their State, © thatrthofe poor 
young Creatures can foon walk about, and with 
the little Helps of their Dam, fhift for, and help 
themfelves: How naturally do they hunt for their 
'Teat, fuck, pick (a), and take in their proper 
Food ? if oto 
But for the Young of Man, their Parents Rea- 


fon, joined with natural Affection, being fufficient © 


to help to nurfe, ‘to feed, and to cloath them 5 — 
‘therefore they are born helplefs, and are more ab- 
folutely, than other Creatures, caft upon their 
Parents Care (b). “A manifeft A& and Defignation 


of the Divine Providence. teed | 
2, The other Inftance I promifed, is the Provi- 
Sion made for the Prefervation of fuch Animals.as 
are fometimes deftitute of Food, or in Danger of 
being fo. “The Winterisa very inconyenient, im= 


proper Seafon, to afford either Food or Exercife | 
to Infeéts, and many other Animals. When the | 
/. flowery — 


(a) There is manifettly a fuperintending. Providence in this — 


Cafe, that fome Animals are able to fuck as foon as ever they are 


born,-and that they will naturally hunt for the Teat before they 


are quite gotten out of the Secundines, and parted frorn the Navel= 
String, as I have feen. But for Chickens, and other young Birds, 


they not being able immediately to pick till they are ftronger, have ~ 


» notable Provifion made for fuch a Time, by a Part of the Yolk of 


inclofed in their Belly, a little before their Exclufion 
which ferves for their Nourifhment, till they are 
h to pick up Meat. Vide' Book VII. Chap. 4« 


the Egg being 
or Hatching, 
grown ftrong enoug 
Note (a). P.351- “i yd Waloip nie sie 
(6) Qui [Infantes] de ope noftra ac de divind mifericoraia plus mea 

\ ventur, qui in primo fratim nativitatts fue ortu plorantes ac fientes, 
‘wil aliud factunt quam deprecantur, Cypr. Ep, ad Fid, ( 1 

F , a 
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flowery Fields are divefted of their Gaietys’ when 
the fertile Trees and Plants.are ftripp’d of their 
Fruits, and the Air, inftead ‘of being warmed with 
‘the cherifhing Beams of’ the Sun) ‘is’ chilled ‘With 
rigid Froft ; What’ would become of fuch Animals 
‘as are impatient of Cold? What Food could be 
found by fuch as are fubfifted by the Summer-Fruits? 
But to obviate all this Evil, to ftave off the De- 
ftru€tion and Extirpation of divers Species of Ani- 
“mals; the infinitely wife Preferver-ofthe World-hath 
as wifely ordered the Matter; that, in the firft 
Place, fuch as are impatient of Cold, fhould have 
- fuch a -fpecial Structure of their Body, particularly 
of their Hearts, and Circulation of their Blood (a) 
as during that Seafon, not to fuffer any Wafte of 
their Bedy, and confequently not to need any Re- 
‘cruits ; but that they fhould ‘be able to live in a 
kind of fleepy, middle State, in their Places of fafe 
Retreat, until the warm Sun revives both them and 
‘their Food together. eh AY ret : 
The next Provifion is for fuch as can. bear the 
Cold, but would want Food then; and that is in 
fome by a long Patience of Hunger (2), in others 
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(a) I might name hete fome of the Species of Birds, the whole 
Tribe almoft of Infeéts, and fome among other Tribes} ‘that are able 
"to fubfift for many Months without Food, and fome without Refpi- 
tation too, or very little: But it may fuffice to inflance only in the 
Land-Tortoife, of the Stru€ture of whofe Heart and Lungs} fee 
_ Book V1. Chap. §. Note {b) P. 325. ' mi ri 
(5) Inediam diutiffimé tolerat Lupus, ut-&9 ‘alia omnia carmivora, 
| Uicet voracifima; magnd utique natura providentid; guoniam efea 
nonfeniper in promptu ef. “Ray’s Synopf. Quadr. p. 174. . 
, To the long Abftinence mentioned of Brute Animals, I hope 
the Reader will excufe me, if 1 add one or two Inftanees of extraor- 
dinary Abftinence among Men. One Martha Taylor, born in Der= 
_ byfpire, by a Blow on the Back fell into fuch a Proftration of Ap~ 
| petite, that fhe took little Suftenance, but fome Drops with a Fea~ 
a Lz ther, 
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by their notable Inftindt in laying up Food before- 
hand againft..the approaching Winter (@). Of 
this many entertaining Examples may be given ; 


particularly we may, at the proper Seafon, obferve 
not only the little Treafures and Holes well-ftock- By 
ed with timely Provifions, but large Fields (4) here 
and there throughout befpread with confiderable 


Num- 


¢ 


ther, from Chrifimas 1667, for thirteen Months, and flept but little . 


too all the Time. See Dr. Tbomp/on’s Account thereof, in Epbcm, — 


Germ, T. 3. Obf..173- 


To this we may add the Cafe of S. Chilton, of Tinfbury, near 
Bath, who, inthe Years 1693, 1696, and 97, flept divers Weeks — 


together. Andaltho’ he would fometimes, «in a very odd manner, 
take Suftenance, yet would lie a long Time without any, or with » 


very little, and all without any confiderable Decay. See Phil. 


‘Tranf. N° 304. . 
(2) They are admirable Inftin&s which the Sieur de Beauplau ree 
lates of his own Knowledge, of the little Animals called Bobaques 


in Ukraine. They make Burroughs ithe Rabbets, and in O&tober fhut — 


them[clves up, and do not come out again till April.---- They {pend all 
the Winter under Ground, eating what they laid up in Summer.----= 
Tbofe that are laxy among them, they lay on their Backs, then lay & 
great handful of dry Herbage upon their Bodies, &c. then others drag” 
thofe Drones to the Moutbs of their Burroughs, and fo thofe Creatures 
ferve infead of Barrows, &c. I have often feen them praétife this, 


and bave bad the Curiofity to obferve them whole Days togetber.---= 


Their Holes are parted like Chambers; fome ferve for Store-boufes, 0= 
thers for Burying-places, &c. Their Government is nothing tnfertor ta_ 
rhat of Bees, &c. Tbey never go abroad without pofting a Centinel upon 
fome high Ground, to give Notice to the others whilft they are feeding, 
As foon as the Centinel fees any body, it fands upon his Hind. Legs and 
cubifiles, Beauplau’s Defeription of Ukraine, in Vol. I. of the Cole 
leftion of Voyages, Ge. ar 
. Alike Inftance of the Northern Galli Sylvefires, fee in Chap. 13+ 
“Wote (d) P. 229. ee 
As for the Scriptural Inftance of the dnt, fee hereafter Book VIII. . 
Chap. 5. Note (a) P. 371- a 
(6) Lhavein Autumn, not-without Pleafure, obferved, not only 
the great Sagacity and Diligence of Swine, in hunting out the Stores 
‘of the Field-Mice; but the wonderful Precaution alfo of thofe little 
Animals, in hiding their Food beforehand again Winter, i the 
, ’ Time 
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Numbers of the Fruits of the neighbouring Trees, 
laid carefully up in the Earth, and covered fafe, by 
the provident little Animals inhabiting thereabouts. 
And not without Pleafure, have I feen and admired 
the Sagacity of other Animals, hunting out thofe 


fubterraneous Fruits, and pillaging the ‘Treafures 


of thofe little provident Creatures. 

. And now, from this bare tranfient View of this 
Branch of the Great Creator’s Providence and Go- 
vernment, relating to the Feed of his Creatures, we 
can conclude no lefs, than that. fince this Grand 
Affair hath fuch manifeft Strokes of admirable and 
wife Management, that fince this is demonitrated 
throughout all Ages and Places, that. therefore it 
is God’s Handy-Work. For how is it poffible that 
fo vaft a World of Animals fhould be. fupported, 


fuch a great Variety equally and well fupplied with 
proper Food, in every Place fit for Habitation, 


without an efpecial Superintendency and Manage- 
ment, equal to, at leaft, that of the moft prudent 


Steward and Houfholder? How fhould the Crea-. | 


tures be able to find out their Food when laid up 
in fecret Places? And how fhould they be able to 
gather even a-great deal of the common Food, and 
at laft to macerate and digeft it, without peculiar 


Organs adapted to the Service? And what lefs than” 


an infinitely Wife Gon could form fuch a Set of 
curious Organs, as we find every Species endowed 
with, for thisvery Ufe? Organs fo artificially made, 
fo exquifitely. fitted up, that the more ftrictly we 
furyey. them, the more accurately we view them 

| 1) LCS VER 


SSIs Gee 
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Time of Acorns falling, I have, by means of the Hogs, difcovered, 


that the Adee had, all over the neighbouring Fields, treafured up ° 


fingle Acorns in little Holes they had -feratched;’ and in which 
they had carefully covered up the Acomn. Thefe the Hogs would, 

 Dayoafter Day, hunt out by their Smell, 
L 3 (2) Cons 
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(even the meaneft of them with our beft Glaffes) 


the lefs Fault we find in them, and ‘the more we 
admite them: Whereas the beft polifhed, and moft 


exquifite Works, made by human ‘Art, appear thro” 
our Glaffes, as rude and bungling, deformed and- 
monitrous ; andyet we admire them, and call them, 


Works of Art and Reafon.’ And laftly, What lefs 
than: Rational and Wife, could endow irrational 


- Animals with various Inftinéts, equivalent, in their. 
{pecial Way,’ to Reafon itfelf? Infomuch that fome 
from thence have abfolutely concluded, that thofe’ 
Creatures had‘fome Glimmerings of Reafon. But’ 
it is manifeftly Inftinét, not Reafon, they act by, ~ 
becaufe we find no varying, but that every Species 


doth naturally purfue at all Times the fame Me- 
thods and Way, without any ‘Futorage or Learn- 
ing? ‘Whereas Reafon, without Inftruction, would 


f 
t 
- 


: 
' 
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often vary, and do that by many Methods, which 2 


Inftinét doth by one alone. 


alreroo 


. - 
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Of the CLOATHING of ANIMALS.’ ) — 


CUR Gs FiRi 2h 


[ re in the foregoing°Chapter, | fomewhat’ 


> 
aw 


largely taken a View of the Infinite Crea- 


tor’s' Wifdom and Goodnefs towards his Creatures, ' 


But of this more here- 
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in ordering their Food, [fhall be more briefin this’ _ 


Chapter, in my! View of their Cloathing (a); ano-: 
it WODT SIA i c Fi ae | ther - 


{a) Concerning the Cloathing of Animals,  rifotle obferves, 
That fuch Animals have Hair as go on Feet, and are viviparous 5 


and that fuch axe covered 'evith a Shell, as go on Feet, and are 


Oulparois Hit, Anim, if 3. Ce TO. ; ' 
| ‘(b) Ce 
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ther neceflary Appendage of Life, and in which we — 
have plain Tokens of the Creator’s Art, manifefted © 
in thefe two Particulars; the Suitablene/s of Animals” 
Cloathing to their Place and Occafions; and the Gar= 
niture and Beauty thereof. 


_*T. The Cloathing of Animals is {uited to their 


Place of Abode, and Occafions there; a manifeft 
A& of Defien and Skill. For if there was a Pofii- 
bility, that Animals could have been accoutred 


_any other/Way, than by God that made them, it 
-muft needs haye come to pafs, that their Cloathing 
~ would have been at all Adventures, or al] made the 
fame Mode and Way, or fome of it, at leaft, in- 
convenient and unfuitable. But, on the contrary, 

we find all is curious and complete, nothing too. 
much, nothing too little, nothing bungling, nothing 
but what will bear the Scrutiny of the moft exqui- 
—fite Artift; yea, and,fo far out-do his beft Skill, 

that his moft exquifite Imitations, even of the 
~ meaneft Hair, Feather, Scale, or Shell, will be found 


only as fo many ugly, ill-made Blunders and Betches 


when ftriftly brought to the Teft of good Glaffes. 


But we fhall find an Example remarkable enough in — 
the prefent Cafe, if we only compare the beft of 
Cloathing which Man makes for himfelf, with that" 


~ given by the Creator for the Covering of the irra-_ 


tional Creatures, Of whichit may be faid, as our 
Saviour doth of the Flowers of the Field, A¢at. vi. 
29. That even Solomon, in all his Glory, was not ars 
rayed like one: of thefe. qriita oh Chadha aienh gs cok 24 
But let us come to Particulars, and. confider the 
Suitablenefs. of the different Method. the Creator 
hath taken in the‘Cloathing of Man, and. of the 
irrational Animals. "This Pliny (a) pathetically la- 
Paani} | ments, 


|e SED IRE ES, EE 
(a) Cujus [Hominis] caufd videtur cuntia alia genuiffe Na- 
tura, magna © fava. mercede contra tanta fua muneras ube 
- ts Lo? Qa non 
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ments, and fays, It is hard to judge, whether Na- 
ture hath been a kinder. Parent, or more cruel Step- — 


Mother to Man. For, fays he, Of all Creatures, | 


he alone is covered with others Riches; whereas Na- — 
ture hath given various Cliathing to ether Animals, 


Sheils, Hides, Prickles, Shag, Briftles, Hair, 
Dewan, Quills, Scales, Fleeces; and Trees foe hath 
fenced with a Bark or two again? the Injuries of 


Cold and Heat, Only poor naked Man, bys he, is 
Vorld, to 


- in the Day of his Birth caf? into the wide 
immediate crying and {qualling ; and none of allCrea-_ 
tures befides, fa foon to Tears in the very Beginning 


of their Life. 


But here we have a manifeft Demonftration of © 


the Care and Wifdom of God towards his Crea- _ 


tures; that fuch fhould come into the World with 
their Bodies ready furnifhed and accommodated, — 


who had neither Reafon nor Forecaft to contrive,, 


nor Parts. adapted to the Artifices and Workman- 


fhip of Cloathing; but for Man, he being cn- — 
dowed with the tranfcending Faculty of Reafon, 


and thereby made able to help himfelf, by having 


Thoughts - 


non fit, fatis @fiimare, Parens melior bomint, an trifier Noverca 


~ fuerit, Ante omnia unum Animantium cunétorum alients velat opie — 


bus: ca@teris varic tegumenta sribuit, teas, cortices, coria, {pinas, 
willes, fetas, pilos, plumam, pennas, fquamas, wellera, Truncos e- 
tiam arborefque cortice, interdum gemino, a frigoribus, & calore tu- 
tata ef. Hominem tantiim nudum, &f in nuda bumo, natali die ab- 


jicit ad vagitus fatim & ploratum, nullumgue tot animalinm aliud ad 


lacrymas, @& bas protinus vite princtpia, Plin, Nat. Hift. 1. 7. 
Proem. 

Let Seneca anfwer this Complaint of Péiny, altho” perhaps © 
what’ he faith might be more properly noted in another Places. 
Quifguis es iniguus afimator fortis bumane, cogita quanta nobis 


. * . . . . . oak 
tribuertt Parens nofter, quanto valentiora animalia fub jugui. mifert= 


mus, quanto velcciora afjequamur, quam nibil fit mortale non fub iGiu 
nofbro pofitum, Tot wirtutes accepinius, tot aries, animum denique 
cui nibil non eodem quo intendit momente pervium eft, Sideribus velo~ 
cierem, Ge, Sencg, de Benes. 1. 2. c..29, 


{a} Miran 
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Thoughts to contrive, and withal Hands to effect, : 
and fufficient Materials (a) afforded him from the 
Skins and Fleeces of Animals, and from, various: 
Trees'and Plants: Man, I fay, having jall this, 
‘Provifion made for him, therefore the.Creator; 

| | | hath, 
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(a) Mirantur plurimi quomado tute, @& fane vivant bomincs in 
horvendis frigoribus plage Septentrionalis; bancque levem quefiso- 
nem ultra 30, annos audieram.in Italia, prefertim ab Zi thi opi busy. 
& Indis, guibus onersfus videtur veflitus fub Zond torridd,------- 
Quibus refpondetur,------Gaudet Indus maltiplici plumarum genere, 


magis forjan ‘pro tegumento, garam neceffitate> rurjus, Scytha vile 


: Jofo veftitu,----- Tia fub polo Aréico adversns afperrimas byemes----- 


opportuna remedia faciliter adminifirat [ Natura, ] Ligna.\ardelicet’ 


r a 


in- maxima copia, © leviffimo pretio, F demum Pelles dsver forum 


animalium, tam fylneftrium quam domefticorum. Then she gives 


a Catalogue of them, and faith, Quorum omnium experti pelt 
fices ita ingeniosé noverunt mixturas componere, ut pulckerrimum de~ 
corem oftendat varietas, © calidiffimug fomentum adjuncta mollittes 
Ol. Mag. Hift..). 6.0c. 20. Sat e: | 

To this Guard again’ the Cold, namely, of Fire. and 
Cloathing, I hope the Reader will excufe me, if I take:.this 
Opportunity. of adding fome other Defenfatives, Nature (or 
rather the great Author of Nature) hath afforded thefe Nor- 
thern Regions: Such are their high Mountains, abounding, 
as Ol, Magnus faith, through all Parts; alfo, their numerous 
Woods, which, befides their Fire, do, with the Mountains, 
ferve as excellent Screens againit the Cold, piercing Air, and 
Winds. Their prodigious Quantities. of Minerals, and Me- 
tals, alfo afford Heat, and warm Vapours, Minere@ feptentris-— 
nalium regicnum fatis mult@, magna, diverfe, F opulente funt, 
faith the fame curious, and (for his Time) learned Archbifhop, 
i. 6. c. 1. and in other Places. And for the Warmth they’ af- 
ford, the Volcanos of thofe Parts are an Evidence; as are allo 
their terrible Thunder and Lightning, which are obferv’d to 
be the moft. fevere and mifchievous in their metalline Moun- 
tains, in which large Herds of Cattle are fometimes deftroy’d 5 
the Rocks fo rent and fhatter’d, that new Veins of Silver are) 
thereby difcover’d ; and a troublefome kind of Quinfie is produ- 
ced, in their Throats, by the Stench, and poifonous Nature of - 
the fulphureous Vapours; which they diflolve, by drinking 


warm Beer and Butter together, as Olaus tells us in the fame 7 


Book, Chap. tr. . PRET 3 oan aes 
To all which Defenfatives, I fhall in the laft Place add, 
the warm Vapours of their Lakes, (fome of which are prodi- 
L 5 gicufly 


‘ 
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hath wifely made him naked, and left him to fhife — 
for himfelf, being fo well able to help himfelfi. 
* And°a notable A@ this is of the Wifdom of | 
Go'p,’ not only as the mere fetting forth his Care: 
and’ Kindnefs to them that moft needed his Help, 
the’ helplefs irrational Animals, and in/his not over- — 
doing his Work; but alfo as it is moft agreeable to 
the Nature and State of Man (a), both on natural 
and political Accounts. “That Man fhould cloath 
~ himfelf, ismoft agreeable to his Nature, particularly - 
hie we | (among, | 


. eo 
pe es OT. a Pe ae ete in 


cenemarrmanios ue seers: 


gidufly large, of 130: Italian Miles in. Length, and not much 
\cfs.in Breadth 3) alfo of their Rivers, efpecially the Vapours 
which arife from the Sea. Of. which. Guard againft fevere 
Cold, we have lately had a convincing Proof in the Great 
Frof, in'1708, wherein, «when England, Germany, France, 
Denmark, yea, the more Southerly Regions of Italy, Switzer- - 
land,» and other*Parts, fuffer’d feverely, Ireland and Scotland ~ 
felt. very. little of it, hardly more than in. other-Winters; of 
the Particulars of which, having given an Account in the 
Philof. Tranf. N° 324.: I fhall thither refer the Readers But — 
it feems, this is what doth ordinarily befal thofe Northern \_ 
Parts 3 particularly the Z/fands of Orkney, of which the learned 
Dr. Wallace: gives this Account: Here the Winters are generally 
more fubje to Rain than Snow ; nor doth the Frof? and Snow con- 
tinue fo long bere as in other Parts of Scotland; but the Wind 
in the mean time will often blow very boifteroufly; and it rains 
fometimes, not by Drops, but by Spouts of Water, as if whole 
Clouds fell down at once. In the Year 1680, in the Month of 
June, after great Thunder, there fell Flakes of Ice near a Foot 
thick, Wall. Account of Orkney,.€d..1. p. 4... From which laft * 
Paflage I obferve, That altho’ in thofe Parts,’ the Atmofphere 
near the Earth be warm, it is exceflively Cold above, fo as to - 
freeze fome of thofe Spouts of Water in their Defcent, into 
Auch great, and almoft incredible, Maffes of Hail. And whence © 
can this Warmth proceed, but from the Earth, or Sea, emit- 
ting Heat fufficient to ftave off the Cold above ? Confult Book IT. 
Chap. 5. Note (a) P. 51. 

(a) Sicut enim fi innata fibi [i. e. Homint] aligua baberet ~ 
arma illa ei fola femper adeffent, ita @ fi artem aliquam Natura 
Jortitus effet, reliquas fané nou baberet, Quia verd et melius erat 
omnibus armis, omnibufque artibus uti, neutrum eorum a natura ~ 


apf propterea datum ef, Galen de US. Party 1. 1, €. 4, (2) 
fay : a 
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(among other Things,) as being moft falutary, and 

moft fuitable to his Affairs. For by this Means, _ 
Man can adapt his Cloathing to all Seafons, | to all,*. 
Climates, to this, or to any Bufinefs. ” He can here-_ 
by: keep himfelf fweet and Clean, fence off many In- 
juries; but‘above all, by this Method of Cloathing, © 

‘with the natural Texture of his Skin adapted to it, 

it is that the grand Means of Health, namely, infen- _ 

fible Perfpiration (a), is performed, at leaft greatly 
promoted, without, which. an human. Body, would 
be foon over-run with Difeafes. Le yhne : 
In the next-Place, there are good. political Rea- 
fons for Man’s Cloathing himfelf, inafmuch as his... 

Induftry is hereby employed in the Exercifes of his 

Art and Ingenuity ; his Diligence and Care are 

exerted in keeping himfelf {weet, cleanly, and neat; 

‘many Callingsand Ways of Life arife from thence, - 

and, (to’name no more,) the Ranks and Degrees . 
of Men are hereby, in fome Meafure, rendered vili- . 
ble to others, in the feveral Nations of the Earth.» 
Thus itis manifeftly beft for Man, that he fhould > 
cloath himfelf. ¢ eee 
| But . 

ie Concerning Infenfible Perfpiration, Sanéforius obferves, * 

‘ that it much exceeds all the Senfible -put together. De Stain” 
Med, Aph. 4. ; That as much’ is “evacuated: by infenfible Per- 

- fpiration in one Day, as is\ by. Stood. m fourteen Days: Particu- © 
larly, That, ina Night’s Time, about fixteen Ounces is com= ~ 
monly fent ovt by Urine, four Ounces’ by Stool; but above 
forty Ounces by zajen/idle Per{piration.: Aphor.. 59, 60. That 
ifa Man eats and drinks eight Pounds in a Day, five Pounds 


of it is fpent in infenfible Perfpiration, Set. 1. Aph. 6. And 
as to the Times, hé faith, 6 affumpto cibo shorts 215 circiter 
per{pivabilis-- . --- exbaiare folet,’a sa ad 12am 4 Ib circiter; 2 
12a ad 16am vin. felibram. Aph..56. 12. hawt ; 
And as: to: the wonderful Benefits of. infen/ible Perfprration, 
they are abundantly demonftrated ‘by the ;fame! learned Perfony ' 
ubi fupra 5 as-alfo. by Borelli in his fecond Part, De Moti: Auimal. - 
Prop, 168: whoraith, Necefaria ¢ infenfibilis Tran{piratio, ut \ 
vita Animalis confervetur. ive “U ivy tai’ 


i suck (a) Aitia . 
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But for the poor fhiftlefs Irrationals, it is a 
ptodigious Aét of the great Creator's Indulgence, — 


that they are all ready furnifhed with fuch Cloath- 
ing, as is proper to their Place and Bufinefs (a). 
Some covered with Hair (4), fome with Fea-, 

: | thers _ 


Dinpeereemesecenee wenenemeeneoiee: ness 


2 ERED 


(a) Animantium werd quanta varictas off ? Quanta ad tam 


vem vis, ut in fuo queque genere permaneant? Quarum alia 


cortis te&ize funt; alia willis veftite, alia fpinis birfuta: pluma 


on 


alias, alias fyuamd videmus obduétas, alias effe cornibus are. 
~matas, altas babere effugia pennarum, Cic, de Nat, Deor. 1. _ 


26 AP. 


Set 


(6) From Mees curious Obfervations of the Hair, I 


fhall note three Things: 1. Their Stru@ure is fiftulous, or 
tubular; which hath long been a Doubt among the Curious. 


Fiftulofum [efle Pilum] demonfrant lufratio pilorum a caudé . 


& collo Equorum, e,.--0-- precipue fetarum Apri, que patenti- 
orem ex fiftulis compofitionem exbibent. Ef autem di@us Apri 
pilus Cylindricum corpus guafi diaphanum------fiftalarum aggere 


conflatum, & fpeciem columnae flriate pre fe fert. Componentes 


fijlule in gyrum fituate in apice patentiores. redduntur; nam 
hians pilus in geminas dividitur partes, FG componentes minima 


Yipula---+--liberiores reddite manifeflantur, ita ut enumerart pofs 


fut; bas autem20, & ultra numeravi.e-----Expofite filula---« 
tubulefe funt, & Srequentibus tunicts tranverfaliter fituatis, 
weluis oalvutis pitas Et quoriam Spine, in’ Erinacets pre- 
cipue, Ge. mi 

And then he deferibes the Hedgeloz’s Spines, in which thofe 
‘Tubes. manifeftly, appear; together with medullary Walves 


and Cells; not inelegant,’) which he hath figured in Fab, 16, ‘at 


the End of his Works; . . 

‘Vhat which this fagacious, and not. enough to be com- 
mended Cbferver, took notice of in the Stru@ure of Bair, 
anc its Parity to the Spines, I have myfelf obferved in fome 


meafure to be true, in the Hair of Cats, Rats, Mice, and di- © 


vers other Animals; which look very prettily when view’d 
with a geod Microfcope... The Hair of ia Moufe, (the moft 
tranfparent cf any I have view?d) feems tobe one fingle tranf- 
parent. Tube, with a: Pithumade up of a ufibrous Subftance, 


yupning in dark Liges;»in fomie Hairs tranfverfly, im others * 


Spiety,\.asin Fig. 24y 2g; 16, 17, Thefe darker medullary 
Parts, or Lincs, | have obferv’d, are no other than fmall Fie 


bres convolvcd round, and lying clofer together tham.in other: 


Parts of the Hair, They rea fiom the Bottom to the a 


aliud funt, quam duri & rigidi pili, ideo, Ge. 
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fome only Skin, and fome with firm and ftout Ar- 
mature: . all nicely accommodated to the Element’ 
in which the Creature liveth, and its Occafions! 
there (c). | To Quadrupeds Hair i is a commodious ' 
Cloathing ; which, together with the apt Texture of 
their Skin, fitteth ‘themt forall Weathers, to lie on 
-the Ground, and to do the Offices of Man; and 
the thick and warm Furs and Fleeces of others, are 
_ not.only a good, Defenfative againft the Cold iad 
 Wet;, but alfo a foft Bed to repofe themfelves in ; 
and to many of them, a comfortable Covering, to 
nurfe and cherifh their tender Young. 
And as Hair to Quadrupeds, fo Feathers are as 
commodious a Drefs to fuch as fy in the Air, to 
| Birds, and fome Infe&ts; not only a good Guard 
againft Wet and Cold, anda comfortable Cover- 


ing 


of fome Humour out of the Body; perhaps, the Hair ferves 


fence againit Cold and Wet. In Fry. 14, 46. is reprefented 
the Hair of a Moufe, as it appears thro’ a fmall Magni- 
fier 3 and in Fig. 155 “37. agit, appears when view’d with a 
larger Magnifier. * . Ve 
— Upon another Review, I imagine, that altho’ in Fig. 14, 15. 
the dark Parts of the Pith feem to be tranfverfe, that they, 


as well’ as in the two other Figures, run round i in a fcrew-like 
Fafhion. 


(a) See Book VII. Chap. 1. Note (h) P. 335, and (2) P. 336. 

(6) See Chap. 14. Nere (a) P. 239. 

(c) Itisa Sign fome wife Artift was a Contriver of the Cloathing 
of Animals, not only as their Cloathing varies, as their Way 


hutnithed with: proper. fuitable Cloathing... Thus divers Animals, 
{mooth Hair, have fome-Parts left naked, where Hair would be 
Mane and Tail; and fome with ftiff, trong Briftles, -as about 


the’ Nofe ; and fometimes within the Noftrils, to guard off, or 
give Warning of Annoyances, 
(2) The 


thers (a), fome with Scales, fome with Shells (4), : 


ee 


of the Hair; and, F imagine, ferve to the gentle Evacuation , 


as well for the infenhible Perfpiration of hairy Animals, as to 


of living doth ; but alfo becaufe every “Part of their Bodies is - 
that have their Bodies covered for the moft Part with fhort, ° 


an Annoyances and fome Parts befet with long Hair, as the-. 
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ing to fuch #s hatch and brood theit Young; but 
alfo moft commodious for their Flight: ' To which? 
Purpofe they: are ‘nicely and neatly placed’ every” 
where on the Body,’ to give thenrah eafy Paflage’ 
through the Air (a), and to ‘afftt_in the wafting: 
their Body. thro’ that! thin Medium: ~ For which’ 
Service, » how curious’ is their Texttire’ for Light-* 
nefs, and withal for Strength?’ Hollow.and thin 
for Lightnefs, but withal, context and firm for 
Strength. And where it: is neceflary they fhould 
be filled, what a light and: ftrong, » medullary Sub- 
ftance is it they are filled'with? By which curious: 
Contrivances; even the very heavieft Parts made for ° 
Strength, are fo'far from being a Load to thé Body, * 
that they rather affift in making it light and buoy- 
ant, and capacitate it for Flight. But for the Vanes, 
the lighteft’Part of the Feather, how curioufly are 
they wrought with capilary Filaments, neatly in- 
terwoven together (2), whereby they are not only 
light,.. but-alfo. fufficiently clofe-and ftrong;~to keep” 
the Body warm, and guard it againft the Injuries of 
Weather, and withal, to impower the Wings, like 
fo many Sails, to make ftrong Impulfes upon the 
Air in their Flight (c). A hus punieus, thus artifi- 
; O eleed es cial, 


| SRE one ne a Ss 

(a) The Feathers being placed from the Head towards the Tail, 
in clofe and neat: Order, .and:withal preened ‘and dreffed-by the’ 
Contents of the Oil-Bag, afford: as ‘eafy.a Paffage thro’ the Air, © 
as a Boat new cleaned and drefled finds in its Paflage thro’ the - 
Waters... Whereas, were the Feathers placed the contrary, or 
any other Way, (as they would have been, had they been placed 
by Chance, or without Art).they would then have gathered Air, 
and been a great Encumbrance’to the:Paffage of the Body thro’ ‘the 
Air. . See Book VII. Chap. 1+ Note () ps 334. 

(6). In Book VII. Chap..1. Note (a), p. 336. there-is a parti=. 
cular, Account of the Mechanifm of their Vanes, from fome nice ~ 
Microfcopical Obfervations,: and’ therefore I fhall take no farther" 
Notice of it heres:... » | 

( ¢ “ Fide Borel, de. e Mo, Aninal, Prop. ic Vol, I, . 

(2) See’ 


+ 


<2 
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cial, thus commodious is the Cloathing of Beafts 
and Birds: Concerning which, more in its proper 
Places > pe : (oe, (fl 
And no lefs might I fhew that of Reptiles and: 
Fithes (a) tobe, if it was convenient to:enlarge up- 
on this Branch of the Creator’s Works. How well 
adapted are the Annuli of fome Reptiles, and the) 
~ Contértions of the Skin/of others, not only tofence 
~ the Body fufficiently againft. outward Injuries, but, 
~ to enable them tocreep, to perforate the Earth (4) 5 
and in a Word, to perform all the Offices of their: 
Reptile State, much better than any other Tegu-: 
ment of the.Body would do? And the fame might 
be faid. of the Covering of the Inhabitants of the 
Waters, particularly the Shells of fome, which are, 
a ftrong Guard to the tender Body that is within, 
and confiftent enough with their flower Motion ; 
and the Scales and Skins of others, affording them 
an) eafy and fwift Paflage thro’ the Waters. But 
| oer | cn oo 


SE SD = a ele . 
‘(a) See Book IX. ; 
(6) For a Sample of this Branch of my Survey, let us chufe 

the Tegument of Earth Worms, which we thall find completely 
adapted to their Way of Life and Motion, being made in the moft 
complete Manner poffible for terebrating the Earth, and ‘creeping 
_ where their Occafions lead them: For their Body is made through- _ 
out of fmall Rings, and thefe Rings have a curious Apparatus of 
Mufcles, enabling thofe Creatures with great Strength to dilate, 
extend, or contraét-their Annuli; and whole Body 5 thofe Annuls~ 
alfo are each of them armed with fmall, ftiff, fharp Beards, or 
Prickles, -which they can open, to lay hold on, or fhut up clofe to 
their Body: And laftly, under the Skin there lies a flimy Fuice, 
thatthey emit, as Occafion is, »* certain Perforations between the 
Annuli, to lubricate the Body, and facilitate their Paflage into the 
Earth. By all which Means they are enabled, with great Speed, 
Eafe, and Safety, to thruft and wedge themfelves into the Earth ; 
which they could not do, had their Bodies been covered with Hair, 
Feathers, Scales, or fuch like Cloathing of the other Creatures. 
See more concerning this Animal, Book IX, Chap. 1. Wote (a), 


Pe ag? («) Aria 


> 
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it may be fufficient to give only a Hint of thefe 
Things, which more properly belong to another 
Place. 9) sot 

- Thus. hath the indulgent Creator furnithed the 
whole:Animal: World with “convenient, fuitable 
Cloathing. 

El. Let us, in the next Place, takea fhort ier 
of:the Garniture (a), and Beauty thereof. And here 
we fhall thus far, at leaft, defcry it to be beautiful ; 
that it is compleat and Workman-like. Even the 
Gloathing of the moft fordid Animals, thofe that 
are the leaft beautified with Colours, or rather 
whofe Cloathing may regrate the Eye (4); yetwhen 
we come ftrictly to view them, and fenoufly contider 
the nice Mechanifm of one Pare, the admirable: 
Texture of another, and the exa&tSymmetry of the 
Whole ; we difcern fuch Strokes of inimitableSkill, — 
fuch incomparable Curiofity, that we may fay with 
Salamon, Eccl. iii. 11. [Gon | bath made every Thing 
beautiful in bis Time. 

But for a farther Demonftration of the fuper- 
eminent Dexterity of his Almighty Hand, he hath 
been pleafed, as it were on Purpofe, to ‘give fur" 
prizing Beauties to divers Kinds of Animals. What 
radiant Colours are many of them, particularly — 
fome Birds and Infects (c), bedeck’ d with! Whata - 

prodi-=. 
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(a) Ariffotie, in his Hif. Anim. 1. 3. c. 12. names feveral Ri- © 
vers, that by being drank of, change the Colour of the Hair. 

(6) For an Example, Let us take the Cloathing of the Tortoife 
and Viper; becaufe, by an incurious View, it rather regrateth, 
than pleafeth the Eye: But yet, by an accurate Survey, we-find 
the Shells of the Former, and the Scales of the Latter, to bea _ 
curious Piece of Mechanifm, neatly made, and fo completely, and 
well put and tacked together, as to exceed any human Compofures : 
Of the Latter, fee more in Back IX. Chap. 1. Note (6) p. 394. 

_- (cy) It would be endlefs to enter into the Particulars of the 
beautiful Birds and In/e&s of our European Parts; but efpe= ~ 
cially thofe inhabiting the Countries between the Cee 

whic 


Sete ERT ED, 


Cuav. XI. Of Animals CLOATHING, 225 
prodigious Combination is there often of thefe, ye2, 
how nice an Air frequently of meaner Colours (a) 
as to captivate the Eye of all Beholders, and exceed 
the Dexterity of the moft exquifite Pencil to copy { 
‘And now, when we thus find a whole World of 
Animals, cloathed in the wifeft Manner, the moft _ 
fuitable to the Element in which they live, the. 
Place in which they refide, and their State and Oc- 
cafions there; when thofe that are able to fhift for . 
_themfelves, are left to their own Difcretion and Di- 
ligence, but the Helplefs well accouter’d and pro~ 
vided for; when fuch incomparable Strokes of Art 
and Workmanfhip appear in all, and fuch inimita- 
_ ble Glories and Beauties in the Cloathing of others 5 
who can, without the greateft Obftinacy and Pre- 
judice, deny this to be Gap’s Handy-work?, The 
gaudy, ‘or even the meanelft Apparel, which Man 
provideth for himfelf, we readily enough own to be 
the Contrivance, the Work of Man: And fhall we 
. deny the Cloathing of all the Animal World befides 
(which infinitely furpaffeth all the Robes of earthly 
- Majefty; fhall we, dare we,, deny that) to be the. 
W ork of any Thing lefs than of an infinite, intelli- 
gent Being, whofe Art and Power are equal to fuch 
glorious Work! ‘ea pica yt ao uae | A 
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which are obferved as much to exceed our Birds in their Colours, 
as ours do theirs in their Singing. PLUS . Cake 
(a) The Wryneck, at a Diftance, is a Bird of mean Colour ; nei-_ 
ther areindeed its Colours radiant, or beautiful, fingly confider’d :, 
But when it is inthe Hand, we fee its light/and darker Colours fo” 
- curioufly mix’d together, as to give the Bird a furprizing Beauty.. 
The fame is alfo obfervable in many Infeéts, particularly of the) 
Phalena-Kind, iby 


a“, 


CHAP, 


Of the Houfes and Habitation‘of AwtMats. ; 
J AVING in ‘the laft Chapter, as briefly as) 


Ewell T could, furveyed the Cloathing of Ani~ 
mals, I fhall’in. this take'a View of their Hou/es, 


Nefts, their Cells and Habitations, another Thing 
no leis neceffary to their Well-being than the laft ; 


and in which the Great Creator hath likewife fig- 


nalized his Care and Skill, by giving Animals an 


Architectonick Faculty, to build themfelves con- 


venient Places ef Retirement, in which’ to’ re- 


pofe and fecure themfelves, and to nurfe up ‘their ~ 


Younes. 


~ And here; as before} we may confider the Cafe 


of Man, and that of the irrational Animals. Man _ 
having ‘(as I faid) the Gift of Reafon and Under- ° 


ftanding, is able to fhift for himfelf, to contrive 
and'build, as his Pleafare leads him, and his Abi- 


lities will admit ‘of-’ “From the meaneft Huts. and* 
Cottages, he can ere& himfelf ftately, Buildings, be- 
deck them with exquifite Arts of Architecture, 
Painting, and other Garniture; ennoble them, and 
render them delightful with pleafant Gardens, Foun- 
tains, Avenues, and what not? . For Man therefore , 
the Creator hath abundantly. provided, in this Re- 


_ fpect; ‘by giving him’ an Ability to’ help himfelf. 


And a'wife Provifion, this'is, inafmuch. as it is. an- 
excellent Exercife of the. Wit, the Ingenuity, the 

_ Induftry; and-Care of Mans eetiat 
But fince Ingenuity, without Materials; would 
be fruitlefs, the Materials therefore which the Cre- 
ator hath, provided the World with, for this very 
Service of Building, deferve our Notice. The 
great 
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great Varieties of Trees (a) Earth, Stones, and 
Plants, anfwering every Occafion and Purpofe of 
Man for this Ufe, in all Ages and Places all the 
World over, is a great A& of the Creator’s Good- 
nefS; as manifefting, that fince he has left Man to 
| fhift for himfelf, it fhould not be without fufficient 
Helps to enable him to do fo, if he would but make 
| Ufe of them, and the Senfe and Reafon which God 
| hath given him. | 4 satel 
| "Thus fufficient Provifion is made for the Habita- 
| tion of Man. re rt 
| ‘And no lefs fhall we find is made for the reft of 
the Creatures; who, altho’ they want the Power 
of Reafon to vary their Metheds, and cannot add 
to, or diminifh from, or any way make Improve- 
| ments upon their natural Way, yet we find that 
| natural Inftin€&t, which the Creator's infinite Un- , 
|. derftanding hath imprinted in them, to be: abun- 
| dantly fufficient, nay, in all Probability, the very 
|" beft. or only Method they can take, or that can be. 
| invented, for the refpective Ufe and Purpofe of each: 
peculiar Species of Animals (6). If fome Crea- 
tures make their Nefts in Houfes, fome in Tai 
nA | PU fome 


a . : - 3 . : \ : 
efaya’ os Wicks SRE Dane utile lignum. 
Navigiis. Pinos, domibus Cedrofque, Cupreffo{que : 

Hine radios trivere Retis, bine tympana plauftris 
/ Agricola, G pandas ratibus pofuere carinas, 
Viminibus Salices feecunda, frondibus Ulmi 3 
At Myrtus validis baftilibus, @ bona bello 

. Cornus; Ityreos Taxi torquentur in arcus. 

_ Nec Tilia lewes, aut torno rafile Buxum, 

Non formam acciptunt, ferroque cavantur acutos 
Necnon & torrentum undam levis innatat Alnus iiss 
Mifj2 Pado: necnon & apes examina condunt v4 
Corticibufgue cavis, vitiofeque Ilicis alveo. ee 

: . Virg. Georg. 1,2. carm. 4420 
(4) See Chap. 15, and Book VIII, Chap. 6. . 


q 


- 


(2) Many 
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fome in Shrubs, fome in the Earth (a), fome in — 
Stone, fome in the Waters, fome here, and fome 
there, or have none at all; yet we find, that that- 
Place, that Method of Nidification, doth abundant- _ 
ly anfwer the Creatures Ufe and Occafions. They — 
can there fufficiently and well repofe, and fecure — 
themfelves, lay, and breed up their Young. We 
are fo far from difcovering any Inconvenience in 
any of their refpective Ways, from perceiving any _ 
Lofs befal the Species, any Decay, any perifhing 
of their Young; that, in all Probability, on the — 
| . | con-_ 


RR tia eee 


(a) Many of the Vefp@ Ichneumones are remarkable enovgh for 
their Nidification and Provifion for their Young. Thofe that build 
in Earth (which commonly have golden and blackRings round their 
Alvi) having lined the little Cells they have perforated; Jay there- 2 
in their Eggs, and then carry into them Maggots from the Leaves 
of Trees, and feal them up clofe and neatly. And another Ichnew-- 
moa, more of the Vefpa than Mujca-Jekneumon Kind, (having a 
little Sting in its Tai}, of a black Colour) gave me the Pleafure, one _ 
Summer, of feeing it build its Neft in a little Hole in my Study- Wine © 
dow. This Cell was coated about with an odoriferous, refinous Gum, 
collected, I fuppofe, from fome Fir-Trees near ; after which it laid 
two Eggs (I think the Number was) and then carried in divers Mag~ 
gots, fome bigger than itfelf.. Thefe it very fagacioufly fealed clofe — 
up into the Neft, leaving them there, doubtlefs, partly to affitt the 
Incubation ; and efpecially for Food to the future Young, when - 
hatched. \ 

Of this Artifice of thefe Ichneumons, Ariffotle himfelf takes No-~ 
tice (but I believe he was fcarce aware of the Eggs fealed up with 
the Spiders.) “Oe 4}. Zanes Tycpevpanves naarcpasrer, Sc. 4s te the 
Vefpae, called Ichneumones, (/efs shan others) they kill Spiders,-and 
carry them into thetr Holes, and having fealed them up with Dirt, they 
therein batch, and produce thefe of the fame Kind, Hitt, Anim. }. 5. 

C. 20> : | be a 
To what hath been faid about thefe ichneumon Wafps, 1 thalhadd 
one Obfervation miore, concerning the providential Stru@ure of 
their Mouth in every of their Tribes, viz. their Jaws aré not only 
very ftrong, but nicely fized, curved, and placed for gnawing and — 
fcraping thofe complete little Holes they perforate in Rarth, Wood, © 
yea, in Stone itfelf. ; 


(a) Tully 
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contrary; in that particular Way they better thrive, 
‘are more fecure, and better able to fhift for, and 
help themfelves. ‘If, for Inftance, fome Beafts make 
to themfelves no Habitation, . but lie abroad in, the 
open Air, and there produce their Young; in this 
Cafe we find there is no Need it fhould be other- 
| wife, by Reafon they are either taken Care of by 
Man (a), or inno Danger, as other Creatures, 
| from Abroad. If others repofite their Young in 
Holes (4) and Dens, and fecure themfelves alfo 
therein, it is, becaufe fuch Guard, fuch Security, is 
wanting, their Lives being fought either by the 
Hoftility of Man, or to fatisfy the Appetite of ra- 
acjous Creatures (c). If among Birds, fome build 
their Nefts clofe, fome open, fome with this, fome 
with another Material, fome in Houfes, fome in 
| ‘Tees, fome on the Ground (d), fome on Rocks 
and Crags on high, (of which G op himfelf hath 

| given 


(a) Tully having {poken of the Care of fome Animals towards 


2. their Young, by which they are nurfed and brought up, faith, Ac- 


gedit etiam, ‘ad nonnullorum animantium, ©& earum rerum quas terra 
cS gegmt, ‘conjervationem, & falutem, bominum etiam felertia & dili- 


 “gentia, Nam multe G& pecudes, & flirpes fant, que (fine procuratione 


. 


‘bominum falva effe non poffunt. Cic. de Nat. Deor,.1. 2. ¢. 52- 
(8) Prov. xxx. 26. Tie Conies are but a feeble Folk, yet make they 
their Houfes in the Rocks. 

(c) See Note (a) p. 232- 

(d) It is a notable Inftinct which OJ, Magnus tells of the Galli Syl- 
_ wftres, in his Northern Country, to fecure themfelves againft the 
‘Cold and Storms of the Winter. Cam nives inftar collium terre@ 
fuperficiem ubigue cooperiunt, ramofque arboruns diutids deprimunt & 
condenifant, certos frultus Betule arboris------- in forma longi Piperts 
worant, &F glutiunt indigeftos 5 idgue tanta aviditate, ac quanti- 
tate, ut repletum guttur toto corpore majus appareat. Deinde par~ 
titis agminibus fefe inter medios nivium colles immergunt, prajertim 
in Jan, Febr. Martio, quando nives ut turbines, typhones, vel tempee 
fates graviffime ¢ nubibus defcendunt, Ciumque coupertee [unt ----- 

- : CtTs 
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given an Inftance in the Eagle, Fob xxxix. 27, 28.) 
And fo among the Infe@ and Reptile Kinds, if fome 
repofite their Eges or Young in the Earth, fomein 
'W ood, fome in Stone, fome on one Kind of Plant, 
fome one another, fome in warm and dry Places, 


fome in the Water, and moift Places, and fome in — 


their own Bodies only, as fhall be fhewn in proper 
Place ; in all thefe Cafes it is, in all Probability, the 
beft or only Method the Animal can take for the 
Hatching and Produétion of its Young, for their 
Supplies, Safety, or fome other main Point of their 


_ ‘Being or Well-being. This is manifeft enough in 
many Cafes, and therefore probable in all. It is 
manifeft that fuch Animals, for Inftance, as breed 
in the Waters (as not only Fifh, but divers In- — 


fects, and other Land- Animals do) that their Young 


ea i ee 


‘cannot be hatched, fed, ornurfed up in any other — 


Element. It is manifeft'alfo, That Infeéts, which — 
Jay their Eggs on this, and that, and the other 
agreeable I'ree, or Plant, or in Fleth, é&*c. that it is 
by that Means their Young are fed and nurfed ip. 


And it is little to be-doubted alfo, but that thefe — 


Matrixes may much conduce to the Maturation and 
Production of the Young, And fo in all other the - 
like Cafes of Nidification, of Heat or Cold, Wet 
or Dry, Expofed or Open, in all Probability this‘is 
the beft Method for the Animal’s Good, moft fa- 
lutary and agreeable to its Nature, moft for its Fe-. 
cundity, and the Continuance aud Increafe of its 


Species ; to which every Species of Animals is na- — 


turally prompt and inclined. Aye - 
Thus admirable is the natural Sagacity and In- 


ftinck 
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certis bebdomadis ciba in gutture colletto, egefto, &P refumpto vivunt, 
Venatorum canibus non produntur.------ Quod fi prejentiunt ni-- 
‘mm imminere majorem, predifio frutit iterum devorato, aliud 
domicilium captant, in eogue manent ufgue ad finem Martii, Ge. 
Ol, Mag. Hitt. 1, 19. c. 33. 4 

(2) 


_ 
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fine. (2)-of the irrational. Animals in the’Conve- 
nience and:Method ‘of their Habitations. . And no 
Jefs is it in'the Fabrick of them.!: Their architeate- 
nick Skill, cexerted:jin' the Curiofity and: Dexteti- 
ty of their Works, tandexcéeding the Skilfof Man 
to imitate; this, I fay, defervesas much or more 
_Admiration and Praife, than that of the moft ex- 

- quifite Artift among Men... For with what inimita- 
ble Art (a) do thefe poor untaught Creatures lay 
a parcel.of rude'and ‘ugly Sticks ‘and Straws, Mofs 
and Dirt together, and ‘form them into’ commo- 
“ dious Nefts! With what Curiofity do they line 
~ them within, wind and place every Hair, Feather, 
ot Lock. of.. Wool,.. to..guard the-tender Bodies-of 


themfelves, and their Young, and to keep them 
- warm! And with what Art and Craft do many 


of them thatch over, and coat their ‘Nefts with- 
‘out, to dodge and deceive the Eye of Spectators, 
as well as to guard and fence againft the Injuries of 
Weather (c)! With what prodigious Subtilty do 

4 fome 
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(a) It is a very. odd Story (which I rather mention for the 
Reader’s Diverfion, than for its Truth) which Dr. Lud. de Beau- 
fort relates: Vir fide dignus narravit,mibi, quod tim femel, animii 
gratia, nidum avicula ligno obturafjet, feque occultaffet,,cupidus vi-- 
dendi, quid in talt occafione praftaret ; t1lla cum fruftra fapiis tentaf- 
fet roftro illud auferre, cafis admodum impatiens, abit, & poft aliguod 
temporis [patium reverfa eff, roftro gerens plantulam, qua obturamento 
applicatd, paulo poft, illud veluti telum eripuit tanta vi, ut difperfa 
impetu berbula, occafionem ipfi, ab aviculd ejus virtutem difcendi, 
preripuerit. Cofmog. Divina, Sect. 5. Chap. 1... Had he told us 
what. the Plant was,,.we: might have given better (Credit to this 
Story. pee thy’ iy 
(b) Of the Subtilty of Birds in Nidification, fee Plin, Nat. Hi. 

AIOQ., Ca MAZE ty He ‘Ahan Peroe Sols 
(c) Among manv Inftances that m‘ght be given of this Subtilty 
of Birds, and other Creatures, that of the /ong tailed Titmoufe de- 
ferves Obfervation, who with great Art builds her Neft with Mof- 
fes, Hair, and the Webs of Spiders, caft out from them when ae! 
take 
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fome foreign Birds'(a), notionly plat and weave the 
hbrous Parts of Vegetables together, and curioufly 
-tunnel them, and commodiouily form them into 
Nefts, but alfo artificially fufpend them on the ten- 
‘der Twigs of Trees, to keep them out of the Reach 

of rapacious Animals ! mild: gi o3 
And fo for Infeé#s, thofe little, weak, thofe ten- 
-der Creatures ; yet, what admirable Artifts are they 
in this Bufinefs of Nidification! With what great 
‘Diligence doth the little Bee gather its!:Combs 
from various Trees (4) and Flowers, the. Wafp 
. from 
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take their Flight: See Book VIII. Chap. 4. Note (d) p. 363. with 
which the other Materials are ftrongly .tied together. Having, 
neatly built, and covered her Neft with thefe Materials without, 
fhe thatcheth it on the Top with the Mujcus arboreus ramofus, or 
fuch like broad, whitifh Mofs, to keep out Rain, and’to dodge the _ 
Spectator’s Eye 5. and within fhe lineth it with a great Number ef | 
- foft Feathers, fo many, that I confefs I could not but admire how 
fo fma]] a Room could hold them, efpecially that they could be laid 
fo clofe and handfomely together, to afford fufficient Room fora Bird 
with fo longa Tail, and fo numerous an Iffue as this Bird commone 
Jy hath, which Mr. Ray faith (Synopf. Methed, Avium, p. 74. ) 
Cua inter omnes aviculas numerofiffima ponit. See more of the Neft 
ot chis Bird, from Aldrovand, in Willugh, Ornith. pi 243. % 
(a) ‘The Neft of the Guira tangeima, the I#erus miner, and the 
Fupujuba, or whatever other Name the American Hang-Nefts may 
be called by, are of this Kind. Of which fee Willughhy’s Ornith, 
Lib, 2, Chap. 5. Secs. 12,13. Alfo Dr. Grew’s Mufeum Reg. Soc. 
Part i. Seti. 4. Chap. 4. Thefe Nefts I -have divers Times feen, 
particularly in great Perfection in our R. S. Repofitory, and in the 
noble and well-furnithed Mufaeum of my often commended Friend 
Sir Hans Sloane; and at the fame Time ants not but admire at the 
neat Mechanifm.of them, and the Sagacity of the Bird, in hanging 
them on the Twigs of Trees, to fecure their. Eggs and Young from 
the Apes, SH oa Aig 
(6) 4 mention Trees, becaufe I have feen Bees gather the Gum of 
Fir-Trees, which, at the fame Time gave me the Pleafure of fee» 
ing their Way of loading their Thighs therewith, performed with 
‘ great Art and Dexterity, <hr 39° 
AbD (4) Walps, 
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from folid Timber (2)! And with what prodigi- 
ous geometrical Subtilty do thofe little Animals 
work their deep hexagonal Cells, the only proper 
. Figure that the beft Mathematician could chufe for 
fuch a Combination of Houfes (6)! With what 
_ Accuracy do other Infeéts perforate the Earth (c), 
Wood, yea, Stone itfelf (d)! For which Service, 
the compleat Apparatus of their Mouths (e), and 
Feet (f), deferves particular Obfervation, as pai 
. ’ been 
\ 


; y ; 
»' ‘"o 


hen 


(a) Wafps, at their firft Coming, may be obferv’d to frequent 
Pofts, Boards, and other Wood that is dry and found ; but never 
any that isrotten. Thefe they may be heard to fcrape and gnaw 
and what they fo gnaw off, they heap clofe together between their 
Chin and Fore-Legs, until they have gotten enough for a Burdeng 
which they then carry away in their Mouths, and make their Cells 
-with, $ ca A oe 3 as i . 
(6) Circular Cells would have been the moft capacious ; but this | 
would by no Means have been a convenient Figure, by Reafon much 
of the Room would have been taken up by Vacancies between the 
Circles; therefore, it was neceflary to make Ufe of fome of the re= 
tilinear Figures. Among which only three could be of Ufe; of - 
which Pappus Alexandrin. thus difcourfeth: Cum igitur tres figu- 
r@ funt, que per feipfas locum circa idem puntium confifentem replere . 
- poljunt, Triangulum, feil, Quadratum, & Hexagenum, Apes illam, 
| qua ex pluribus angulis conftat, fapienter delegerunt, utpote fufpican= 
tes eam plus mellis capere quam utramuts reliquarum. At apes gui- 
dem illud tantiim quod ipfis utile eft cognofeurt, viz. He xagonum Qua- 
drato & Triangul: e Je maju-,& plusMellis capere pofje; nimirum equalt 
_ materia in confiru€tionem untufcujulque confumptd. Nos verd qui plus 
fapientia quam Apes babere profitemur, aliquid etiam magis infigne 
‘gnveftigabimus,’ Colleét. Math. 1, 5. 
__ {¢) See before Nore (a) p. 228. 
(4) See Cap. 11, Note (a) p. 192, 
(e) See Chap. 11. Note (d) Pp 192. ‘ 
(f) Among many Examples, the Legs and Feet of the Mole» 
Cricket (Gryllotalpa) are very remarkable, The Fore-Legs are 
__ very brawny and ftrong ; and the Feet armed each with four flat 
_ trong Claws, together with a fmall Lamina, with two, larger Claws, 
_andathird with two little Claws: Which Lamina is jointed to 
the Bottom of the Foot, to be extended, to make the Foot wi- 
_ der, or withdrawn within the Foot. Thefe Feet are placed to 
‘feratch fomewhat fideways, as well as: downward, after the 
: M 


Manner 
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“been, and will be hereafter obferv’d. And fur- 
“ther yet; With what Care and Neatnefs do moft 
“of thofe little ‘fagacious: Animals line’ thofe their 
‘Houfes within, and feal them up, and fence them 
“without (a)! How artificially will others fold up 
the Léaves of Trees and Plants (4); others houfe | 
-¢hemfelves in Sticks and Straws; others glue light 
arid floating’ Bodies together (c), and by that Ar- 
‘tifice make themfelves floating Houfes in the Wa- 
| ters, 


Pn as SS — me 


- 


‘Manner of Moles Feet ; and they are very like them alfo in Fi- 
gure, . a 
: Somewhat of this Nature, Scvammerdam obferves of the Worms 
‘of the Ephemerons. To this Purpofe [to dig their Cells] the wife 
Creator bath furnifo’d them (faith he) with fit Members. For, be- 
fides that their twe Fere- legs tre formed fomewhat like thofe of the are 
dinary Moles, or Gryllotalpa ; be bath alfo furnifh’ d them with tray 
toothy Cheeks, fomewhbat like the Sheers of Lobfters, which ferve them 
more readily ee the Clay. Swammerdam’s Ephem. Vit. Pub- 
blithed by Dr. Tyfon, Chap. 3. Be 
(a) ‘See the before-cited Note (a) p. 228. : 
(4) They are for the moft Part, fome of the Phalena-Tribe, © 
which inhabit the tunnelled, convolved Leaves, that we meet with 
on Vegetables in the Spring andSummer. And it, is a fome 
what wonderful Artifice, how fo fmall and weak a Creature, as 
one of thofe newly-hatch’d Maggots (for doubtlefs it is they, not 
the Parent-Animal, becaufe fhe emits no Web, nor hath any tex- ~ 
trine Art) can be able to convolve the ftubborn Leaf, and then bind 
it in that neat round Form, with the Thread or Web it weaves — 
from its own Body ; with which it commonly lines the convolved 
Leaf, and ftops up. the two Ends, to prevent its owa falling out 5 
and Earqwigs, and other noxious Animals getting in. | 
(c) The feveral Sorts of Phryganea, or Cadews, in their Ny. 
pba, or Maggot-frate, thus houfe themfelves ; one Sort in Straws, — 
‘all’d from thence Straw-Werms; others in two or more Sticks, 
Jaid parallel to one another, creeping at the bottom of Brooks; o- 
thers with a fmall Bundle of Pieces of Ruthes, Duck-weed, 
Sticks, &c. glu’d together, therewith they float on the Top, and’ 
” can row themfelves therein about the Waters, with the Help of 
their Feet: Both thefe are call’d Cod-dair. Divers other Sorts 
ehere are, which the Reader may fee a Summary of, from Mr. Wile 
jughby. in Rait Method, Infect. pu t2 together with a good, tha” 
very 
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ters, to tranfport themfelves at Pleafure after their 

Food, or other neceflary Occafions. of Life! And 
fora Clofe, let us take the fcriptural Inftance of | 
the Spider, Prov. xxx. 28. which is one of the four 
little Things, which v. 24. Agur {ays, is exceeding 
wife: The Spider taketh hold with her Hands, and 
is in Kings Palaces(a). Iwill not difpute the Truth 
of our Englifh Tranflation of this Text, but f{uppo= 
fing the Animal ‘mention’d to be that. which is 
meant; it is manifeft that the Art of that Species 

- of Creatures, in fpinning their various Webs, and 
the Furniture their Bodies afford to that Purpofe, 
are an excellent Inftin& and Provifion of Nature, 
fetting ferth its glorious Author. 
iy, | | And 


very brief Defcription of the Papr/ionaceous Fly, that comes frome 
the Cod-baitCadew. It isa noble architeétonick Faculty, which 
all the Variety of thefe Animals have, to gather fuch Bodies as are 
fittett for their Purpofe, and then to glue them together; fome to 
be heavier than Water, that the Animal may remain at the Bottom, 
where its Food is; (for which Purpofe they ufe Stones, together 
“with Sticks, Ruthes, &c,) and fome to be lighter than Water, to 
- float on the Top, and gather its Food from thence. Thefe little Hou~ 
fes look coarfe, and thew no great Artifice outwardly ; but are welk 
tunnelled, and made within with a hard tough Pafte; into which 
the hinder Part of the Maggot is fo fix’d, that it can draw its Cell af- 
ter it any where, without Danger of leaving it behind ; as elfo thru 
its Body out, to reach what. it wanteth; or withdraw it into ite 
Cell, to guard itagainft Harms. | 
(a) Having mentioned the Spider, I fill take this Occafion, 
(although it be out of the Way) to givean Inftance of the Poifom 
of fome of them, . Scaliger, Exerc, 126. relates, Ubat in Gafcopy » 
bis Country, there are, Spiders of that Virulency , that if a Man treads 
- upon them, ta crufb them, their Poifon will pafs thro” the wery Soles 
of bis Shoe. Boy). Subtil.. of Effluy. c. 4. 
Mr. Leewenboek put a Frog and a ‘Spider together intoa Glafs, and 
having made the Spider fing the Freg divers Times, the Frog dy*d 
in about an Hour’s Time. Phil. Tranf. N° 272+ 
¥ In the farne TranfuGion, is a curious Account of the Manner 
__ how Spiders lay, and guard their Eggs, wiz, they emit them no@ 
lil M 2 out 
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And now from this fhort and tranfient View of 
the architeétonick Faculty of Animals, efpecially 
the Irrationals; we may eafily perceive fome fupe- 
rior and wife Being was certainly concern’d in 
their Creation or Original. For, how is it poffi-- 
ble that an irrational Creature fhould, with ordinary 
and coarfe, or indeed any Materials, be ever able 
to perform fuch Works, as exceed even the Imi- 
tation of a rational Creature?) How could the Bo- 
dies of many of them (particularly the laft men- 
tion’d) be furnifh’d with architeétive Materials? 


| aie 


out of the hindermoft Part of the Body, but under the upper Part — 
of her Belly, near the hind Legs, @c. Alfo there is an Account 
of the Parts from which they emit their Webs, and divers other ~ 
‘Things worth Obfervation, with Cuts illuftrating the Whole. 

But in Phil. Tranf. N° 22. Dr. Nath. Fairfax, from S. Redi, and 
his own Obfervations, thinks Spiders not venomous ; feveral Per- ~ 
fons, as wellas Birds, fwallowing them without Hurt : Which I 
myfelf have known in a Perfonof Learning, who was advis’d to take 
them medicinally at firft, and would at any Time {wallow them, 
affirming them to be fweet, and well-tafted: And not only inne- 
cuous, but they are very falutiferous too, in fome of the moft ftub- 
born Difeafes, if the pleafant Story in Mouffee be true, of a rich 
London Matron, cured of adefperate Tympany, by a certain Debau- 
chee, that hearing of her Cafe, and that fhe was given over by the 

Doétors, went to her, pretending to bea Phyfician, and confidently 
affirming he would cure her ; which fhe being willing to believe, a- 
grees with him for fo much Money, one half to be paid down, the ~ 
other upon Cure. Upon which he gives her a Spider, promifing her 
Cure in three Days. Whereupon (not doubting but that he had 
poifon’d her, and fearing he might be call’d to Account for it) 
he gets out of Town as faft as he could, But inftead of being 
poifon’d, fhe focn recovered. After fome Months, the Quack ~ 
gets privately to Town, when he thought the Buftle might be over; ~ 
and enquiring how his Patient did, was inform’d of her Cure ; and 
thereupon vifiting her, and making an Excufe for his Abfence, he 
receiv’d his Pay with great Applaufe and Thanks, Mouff. Infee. 
3,2 ¢. 15. ink te 

Having {aid fo much of Spiders, I might here add their Flight: 


But of this, fee Book VIII, Chap. 4. Note (d) p. 363s 
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- How could they ever difcover them to be in their 
Bodies, or know what Ufe to make of them ? 
We mutt therefore neceflarily conclude, That the 
Irrationals either have Reafon and Judgment, not 
only Glimmerings thereof, but fome of its fupe- 

‘your Aéts, as Wifdom and Forefight, Difcretion, 
Artand Care; orelfe, that they are only paffive in 
the Cafe, and aé&t by Inftinét, or by the Reafon of 

~ fome fuperior Being imprinted in their Nature, or 

fome Way or. other (be it how it will) congenial 
with them. ‘That they are Rational, or excel 

- Man in Art and Wifdom, none furely will be fo 

foolifh as to fay: And therefore we muft conclude, 

That thofe excellent Ends they purfue, and that 

admirable Art they exert, is none of their own, 

but owing to that infinitely -wife and excellent Be- 

ing, of whom it may be faid, with Reference to 
the irrational, as well as rational Creatures, as it iS.> 
Prov. ii. 6. The Lord giveth Wifdom ; out of bis 

Muth cometh Knowledge and Underftanding. 


ae 


[ 238 J. 
SAN OCI TOCA ENON ORONO NOR RO RON 
ERE SESS OSS Coe 


a 


CELA SP ss kV 
Of ANIMALS Self-Prefervation. 


‘J Aving thus confidered the Food, Cloathing, 

_ H and Houfes of Animals; let us in thisChap- - 
ter take a Glance of another excellent Provifion, 
the wife Creator hath made for the Good of the 
animal World ; and that is, the Methods which all 
Animals naturally take for their Se/f-Prefervation 
and Safety. And here it is remarkable (as in the 
Cafes before) that 1Zan, who is endow’d with Rea- 
fon, is born without Armature, and is deftitute of 
many Powers, which irrational Creatures have in a 
much higher Degree than he, by Reafon he can 
make himfelf Arms to defend himfelf, can: contrive 
Methods for his own Guard and Safety, can many 
Ways annoy his Enemy, and ftave off the Harms 
of noxious Creatures. 

But for others, who are deftitute of this fuper- 
eminent Faculty ; they are fome Way or other pro- 
vided with fufficient Guard (a), proportionate to 
their Place of Abode, the Dangers they are like to 
incur there (b) ; and in a Word, to their greateft 

wie Occa- 
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(2) Callent in boc cunfa animalia, feiuntque non fua modd commodd, 
wertim & boftium adverfa; nérunt fua tela, norunt occafiones, partef~ 
que diffidentium imbelles. In ventre mollis ef tenui[gue cutis Crocedt« 
fo: tdeogue fe, ut territi, mergent Delphini, fubeuntef que alvum ilia 
fecant fpind,. Plin. Nat. Hit. 1.8. c. 25. 

(d) Omnibus aptum eff Corpus Anime moribus & facultatibus: E- 
gus fortibus ungulis & jubd eff ornatum (etenim velox & fuperbum & 

erafumt cf animal.) Leoni, autem, utpote animofo & feroci, dentibus 
&unguibus validum, Ita autem & Tauro & Apro; ili emim Cornua, 
bewis exerti Dentes.m--Cerve autem & Lepori (timida enim funt anima- 


fia} 


a 


the beautiful Colours, and pretty Ornaments of others; but it, 


Cuap. XIV. Of Animals Self-Prefervation.239 
“Occafions and Need of Security.” Accordingly, . 


fome are, fufficiently ouarded againft all common 


Dangers, by their natural Cloathing ; by their Ar- 


‘ature.of Shells, or fuch like hard, and impregna- 


ble Covering of their Body (a). Others deftitute of 
thisGuard, are armed, fome with Horns (b), fome 


with fharp Quills and Prickles (c), fome with 


Claws, 


. lia) velox corpus, fed inerme, ‘Timidis enim velocitas, arma audacibus 


conweniebant»---»Elemini autem (fapiens enim ofi---j manus dedit, in~ 
firumentum ad omnes artes necefjarium, paci non minns quam belle 
idoneum. Non igitur indiguit Cornu fibi innate cim meliora Cornt- 
bus arma manibus, quandocungue wolet, poffit accipere : _Etenim En- 
fis & Hafta majora funt Arma, & ad incidendum promptiora-~--- - 
Negue Cornu, neque Ungule quicquam nifi cominus agere pofjunt § 
Hominum.verd arma eminis junta accominds agunt telum quidem 
& fagitta magis quam COrnud.=--=--- Non igtttir eft nudus, neque 
inermis.--<--- fedipfi ef Thorax ferreus, quandocungue libet, omate 


bus Coriis difficilius fauctatu organum,se-~-Nec Thorax folum, fed 


& Domus, @ Murus, & Turris, Ge. Galen, de Wii Part, Laks 


Cc. Ze ” 
(a) Shells deferve a Place in this Survey, upon.the account of 
their great Variety ; the curious and uncouth Make of fome, and 


would be endlefs to defcend to Particulars. Omitting others, I 
fhall therefore only take Notice of the Tortoife-Shell, by reafon a 


great deal of Dexterity appears, even in the Simplicity of that 


Animal’s Skeleton. For, befides that, the Shell is a flout 
Guard to the Body, and affotds a fafe Retreat to the Head, Legs, 
and Tail, which it withdraws within the Shell upon any Danger 4 
befides this, I fay, the Shell fapplieth the Place of all the Bones 
in the Body, except thofe of the extreme Parts, the Head and 
Neck, and the four Legs and Tail. So that at firft Sight, it is 
fomewhat furprizing to fee a compleat Skeleton confifting of fa 
{mall a Number of Bones, and they abundantly fufficient for the 
Creatures Ufe, 
(b) Dente timentur Apri: defendunt cornua Tauros s 
Imbelles Dame quid nifi preda fumus? ‘ 
. Martial. 1. 13. Epigr. 94+ 
(c) The Hedgeebog being an helplefs, flow, and patient Ani- 
ral, is accordingly guarded with Prickles, and a Power of 
ralling isfelf wp in them, Clavis terebrari fibi pedes, GF di- 
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Claws, fome with Stings (2); fome can fhift and 
change their Colours (4); fome can make their 


the 


Efcape by the Help of their Wings, and others by 
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Scindi vifcera patientiffime ferebat, omnes cultri i@us Sine gemitu pluf- 
guam Spartand nobilitate concoquens, Barrichius in Blaf de Echino, 
Panxiculum carnofum amplexabatur Mujfculus pene circularis, admi-« 
vande fabrice, lacinias fuas ad pedes, caudam, caput, Wari éx= 
Porrigens, cujus minifterio Echinus fe ad arbitrium in orbem contra= 
4it. Aé&. Dan. in Blafio. . 

Ife licet digitos tcfudine pungat acuta, 

Cortice depofito mollis Ecbinus erit. Mart. 1. 13. Epig.s 86. 

(a) The Sting of a Wafp, or Bee, &c. is fo pretty a Piece of 
Work, that it is worth taking Notice of, fo far as I have not 
found others to have fpoken of it. Others have obferv’d the 
Sting to be an hollow Tube, with a Bag of fharp penetrating Jui- 
ces, (its Poifon,) joined to the End of it, within the Body of 


the Wafp, which is, in Stinging, injeéted into the Fleth through the — 


“Tube. But there are, befides this,two fmall ,fharp, bearded Spears, lying 
within this Tube, or Sting, asin aSheath. Ina Wafp’s em } 


counted eight Beards on the Side of each Spear, fomewhat like 


the Beards of Fifth hooks. Thefé Spears in the Sting, or Sheath, 
lie one with its Point a little before that of the other: as is repre= 
fented in Fig. 21, to be ready (I conceive) to be firft darted into 
the Flefh; which being once fix’d, by Means of its foremott 
Beard, the other then ftrikes in too, and fo they alternately pierce 
deeper and deeper, their Beards taking more and more hold in-the 
Fleth; after which the Sheath or Sting follows, ‘to convey the 


Poifon into the Wound. Which, that it may pierce the better, | 


it is drawn into a Point, with a fmall Slit a little below that Point, 
for the two Spears to come out at. By Means of this pretty Me- 
chanifm in the Sting, itis, that the Sting when out of the Body, 
and parted from it, is able to pierce and iting us: And by Means 
of the Beards being lodged deep in the Fleth, it comes to pafs that 
Bees leave their Stings behind them, when they are difturbed be- 
fore they have Time to withdraw their Spears into their Scabbard. 
In Fig. 21, is reprefented the two Spears as they lie in the Sting. 


In Fig. 22, the two Spears are reprefented when fqueez’d out of 


the Sting, or the Scabbard; in which Latter, Fig. 4c 4, is the 
“Sting, c d, and 6 e, the two bearded Spears thruft out. 
(4) The Camelion. is fufficiently fam’d on this. Account, 


Befides which, Pliny tells us of a Beaft as big as an Ox, cal- : 


Jed the Tarandus, that when he pleafeth, aflumes the aay. 
: ° 


Cuap. XIV. Of Animals Self-Prefervation. 241 


the Swiftnefs of their Feet; fome can {creen them- 
felves by diving in the Waters, others by tinging 
and difordering the Waters (a), can make their 
E{cape; and fome can guard their Bodies, even in 
the very Flames, by the Ejection of the Juice of 
their Bodies (4) ; and fome by their accurate Smell, 
Sight, or Hearing, can forefee Dangers (c) ; others 


by 
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of an Ajs, and Colorem omnium fruticum, arborum, forum, loa 
“eagles reddit, in quibus latet metuens, ideoque rar cupitur, Plin. 
ues ee ae 

' How true this is, there may be fome Reafon to doubt; but if 
any Truth be in the Story, it may be from the Animal’s chufing 
- fuch Company, or Places, as are agreeable to its Colour: As TI 
have feen in divers Caterpillars, and-other Infets, who I believe 
were not able to change their Colour, from one Colour to another 5 
yet I have conftantly obferved, do fix themfelves to fuch Things 
- 38 are of the fame Colour ; by which Means they dodge the Spe~ 
Gator’s Eye. ‘Thus the Caterpillar that feeds-on Elder, I have 
more than once feen, fo cunningly adhering to the {mall Pranches~ 
- of the fame Colour, that it-might be eafily miftaken for a {mall 
Stick, even by a careful View. Soa large green Caterpillar, that 
feeds on Buckthorn, and divers others. ‘To which [ may add, the 
prodigious Sagacity of the Zchneumon Flies, that make the Kermes, 
{for of that Tribe all the Kermes I ever faw were; ) how artificia = 
ly they not only inclofe their Eggs within that gammy Skin, or 
Shell, but alfo fo well humour the Colour of the Wood they ad- 
here to, by various Streaks and Colours, that it is not eafy to di- 
ftinguith them from the Wood itfelf. 

(a) Contra metum & vim, fuis fe armis queque defendit. Core 
nibus Tauri, Apri dentibus, morfu Leones, alie fuga fe, ahe@e oc 
eulratione tutantur: atramenti effufione Sepia, torpore Torpedines. 
Multe etiam infettantes odoris intolerabils foeditate depellunt, Cice 
de Nat. Deor. 1. 2. ¢. 50. 

() A Knight, call’d Corvini, at Rome, caft a Salamander into 
the Fire, which prefently fwell’d, and then vomited Store of 
thick fimy Matter, which put out the Coals; to which the Sala- 
~~ mander prefently retired, putting them out again in the fame 
Manner, as foon as they re-kindied, and by this Means faved it- 
felf from the Force of the Fire, for the Space of.two Hours 5 
after which it lived nine Months. Vide Philof, Tranf. N° 21. in 
Lowth. Abridg. Vol. 2. p. 316. 

(c) Pliny gives an Inftance in each, J, 101 ¢, 69- Aquilae 

M 5 clarins 
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by their natural Craft, can. prevent or efcape 
them (a); others by their uncouth Noife (d); 
by the horrid Afpeét, and ugly Gefticulations of 
their Body (c); and fome even by the Power of 
their Excrements, and their Stink (¢), can annoy 

their 


ee tee 


clarins cernunt [quam homines] ; Vultures fagactts odorantur, liquie 
dits audiunt Talpe obrute terrd, tam denfo atque furdo nature 
elemento. 

(a) The Doublings of the Hare, before fhe goes to Form, there 
by to dodge. and deceive the Dogs, altho’ a vulgar Obfervation, is 
a/notable Inftin@ for an Animal, lefs famed for Cunning than the 
Fox, and fome others. 

(4) It is natural for many Quadrupeds, Birds, and Serpents, 
not only to put on a torvous angry Afpect, when in Danger, 
but alfo to fnarl, hifs, or by fome other Noife deter their Ad- 
verfary. 

(c) The Iyax, or Wryneck, altho’ a Bird of very beautiful 
Feathers, and confequently far enough off from being any way ter- 
rible; yet, beingin Danger, hath fuch odd Contortions of its 
Neck ; and Motions of its Head, that I remember have {car’d me, 

. when I was a Boy, from taking their Nefts, or touching the Bird, 
daring no more to venture my Hand into their Holes, thanif a 
Serpent had lodged in it. 

(d) Boxafus tuetur fe calcibus & flercore, quad ab fe quaternis paf= 
fibus [trium jugerum longitudine. Plir, Nat. Hift, 1, 8. ce 15.] 
igjaculatur, quod fepe comburit aded ut deglabrentur canes. Ray’s 
Synopf, Quadr. p. 71. 

Gamelus Peruvianus Clama difus neminem offendit, fed miro ad« 
wodum ingenio fe ab illatdé vindicat injurid, nimirumvomitu vel cia 
bi, vel bumoris in vexantem retrorfum cum impetu ejaculato, ob pro- 
tenfam colli longitudinem. Id. ib. p. 146. eis. 

Taguiepatl, (Anglict Sgunk, Praef, and one that F faw they 
wali? a Stonck,) Crm quts eam infeGatur, fundit cum ventris crepi- 
tu halitum feetidiffimum: , quin ipfa tota teterrimum exbalat odorem, 
SP urina fercufgue ef feetidifjimum, atgque aded peftilens, ut nihil fit 
sepcrire in nofiro orbe, cui in bac re poffit comparari: quo fit, ut ir 
periculo conftituta, urinam & foeces ad8 plurtumve paffuum interval- 
dum cjtciat, boc modo fe ab omnibus vindicans injuriis, ac vefies inf- 
stens maculis luteis indetebilibus, & nunguam fatis per[pirante odores 
alids innoxium Animal eduleque, bée fold ratione horrendiffimum, 
dd. ib. p. p. 182. 

Si Accipiter Ardeam in fublimi molefat, fercore immiffo in pennas 
ejus, eas putrefcere facit : uti Solinus feribit de Bonafo, Gc, Ita& 
Eupus urinam fpargit in perfeguentem, Ol. Mag, Hift. 1. 19. 

€.. 54. 
(2) Thus 


more). 
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their Enemy, and fecure themfelves; and againft 
fome (a), the Divine Providence itfelf hath pro- 
Viged: ei Girard. je sy) Sa ea 
By fuch Shifts and Means as thefe, a fuflicient 
Guard is miniftred to every Species of Animals, in 
its proper refpective Place ; abundantly enough to 
fecure the Species from Deftruction, and to keep 
up that Balance, which, I have formerly fhew’d, is 
in the World, among every, and all the Species of 
Animals; but yet not enough to fecure Individuals, 
from becoming a Prey to Man, or to other Crea- 
tures, as their Neceffities of Life require. “To 
-which Purpofe, the natural Sagacity and Craft of 
the one intrapping (>), and captivating, being in 
fome Meafure equivalent to that of the other in 
“evading, is as excellent a Means for the maintaining 
the one, as preferving the other; and, if well con- 
fider’d, argues the Contrivance of the infinitely 
wife Creator and Preferver of the World. | 


. 
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(a) Thus aga'nft the Crocodile, which can catch its Prey only 
before it, net on one Side, So the Shark, of which take my Qf- 
ten-commended Friend Sir Hans Sloane’s Obfervation ; . It bas this 
peculiar to it, with fome others of its own Tribe, that the Mouth 
is in its under Part, fo that it muft turn the Belly upwards to Prey. 
And was it not for that Time it is in turning, in which the purjued 
Fifbes efcape, thege would be nothing that could avoidit; for st is 
wery quick in fwimming, and bath a vaft Strength, with the large/# 
Saallow of any Fifb, and is very devouring, Sloane’s Voyage te 
Jamaica, p- 23 


(2) ‘See Chap. 11. Note (b), P. 204, 


CHAP. 


- 


Of the Generation of ANIMALS. 


Here remains now only one Thing more ef the 


- § ten Things in common to Animals, and that 


is what relates to their Generation (a), and Confer- 
vation 


(2) Spontaneous Generation, is a Doétrine fo generally exploded, 


_that I hall not undertake the Difproof of it. It is evident, that 


all Animals, yea, Vegetables too, owe their Production to Parent- 


_ Animals and Vegetables ; that I have often admir’d at the Sloth 


and Prejudices of the antient Philofophers, in fo eafily taking upon 
Truft the Arifotelian, or rather, the Egyptian DoGtrine of Egui- 
wocal Generation; that when they faw Fires, Frogs, and Lice, for 
Inftance, to be Male and Female, and accordingly to ingender, lay 
“Eggs, &c. they conld ever imagine any of thefe Creatures fhould 
be fpontaneoufly produced, efpecially in fo Romantick a Manner, 
as in the Clouds; as they particularly thought Frogs were, and. 
that they dropp’d down in Showers of Rain. For an Anfwer’to 
this Cafe of Frogs, I thall refer to a Relation of my own, whieh 
my late moft ingenious and learned Friend, the great Mr. Ray, 
requefted of me, and was pleas’d to publifh in his laft Edition of his 


 Wifdom of God manifefted, &c. p. 365. 


But fome will yet aflert the Raining of Frogs; among which 
the curious Dr. Plot is fomewhat of this Opinion; telling us of 
Frogs found on the Leads of the Lord 4ffon’s Gate-houfe, at Tix- 
al in Staffordfbire, which he thinks by fome fuch Means came 
there; as alfo onthe Bowling-Green, frequently after a Shower 
of Rain. Péot’s Hift. Staff. c. 1. fec?. 47. 

But we may take a Judgment of this, and an Hundred fach 
like Reports, to be met with in confiderable Authors, from other 
the like Reports that have been better inquired into, Ina Scarcity 
in Silefia, a mighty Rumour was fpread of its raining Millet-Seed3  — 
but the Matter being inquired into, *twas found to be only the 
Seeds of the Ivy-leawed Speedwell, or fmall Henbit, growing in — 
the Place ingreat Plenty. Eph. Germ. An. 3. Obf. 40. Soin 
the Archipelago, it was thought Afhes were rain’d, Ships being 
cover’d therewith at a hundred Is€agues Diftance; but in all Proba- 
bility, it was from an Eruption of Vefuvius, that then happen’d. 
About Warminfer in Wilts, "twas reported it rain’d Wheat ; buta 

curious 
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curious Obferver, Mr. Co/e, found it to be only Iwy-Berries, blown 
thither in.a confiderable Quantity by a Tempeft. Inthe Year 1696, 
at Cranfiead near Wrotham in Kent, a Pafture-Field was over- 
fpread with little young Whitings, fuppofed to fall from the 
Clouds, in a Tempeft of Thunder and Rain; but doubtlefs 
they were brought thither with Waters from the Sea by the 
Tempeft. See the before-commended Mr. Lowth. Abrid. Phil, 
Tranf. Vol. 2. p. 143, 144. ae 

Neither needeth it feem ftrange, that Afbes, Ivy-Berries, | 

{mall Fifbes, or young Frogs, (which yet may have fome other © 

Conveyance,) fhould be thus tranfported by tempeftuous Winds, | 

confidering to what Diftance, and in what Quantities, the Sea 

Waters were carry’d by the Great Storm, Novemb. 26,1703, of 

which an ingenious Friend fent me thefe Accounts from Lewes 

in Suffex, viz. That a Phyfician travelling foon after the Storm, ta 

Tifehurit, twenty Miles from the Sea, as be rode along pluck’d fome 

Lops of Hedees, and chewing them, found them falt: That fome 
_ Grapes banging on the Vines at Lewes, ‘were fo too: That Mr, 

Williamfon, Refforof Ripe, found the Twigs in bis Garden falt the 

Monday after the Storm; and others obferved the fame a Week after. 

That the Grafs of the Downs about Lewes, was fo falt, that the 
Sheep would not feed till Hunger compell d them: nd that the Mil- 
ler of Berwick, (three Miles from the Sea,) attempting with bis 
Man to fecure his Mill, were fo wafbed with Flajbes of Sea Wa- 
ter, like the Breakings of Waves againf? the Rocks, that they were 
almoft frrangled therewith, and forced to give over their Attempt. 

I call’d the Doétrine of Eguivocal Generation, an Egyptian Do- 
étrine, becaufe probably it had its Rife in Egypr, to folve the Hy~- 
pothefis of the Production of Men, and other Animals, out of 
the Earth, by ibe Help of the Sun’s Heat. To prove which, the 
Egyptians, (as Diod. Sicul. faith,) produce this Obfervation, That 
about Thebes, awhen the Earth is moiftened by the Nile, dy the Ine | 
tenfe Heat of the Sun, an innumerable Number of Mice do fpring 
out. From whence he infers, That all Kinds of Animals, might 
as well at firft come likewife out of the Earth. And from thefe 
the learned Bifhop Sriliingfeet thinks other Writers, as Ovid, Me- 
la, Pliny, &c. have, without examining its Truth, taken up the 
fame Hypothefis. Vide Stilling fleet’s Orig, Sacr. Part, 2, Book I, 
Chap. 1. = 

The beforeecommended Dr. Harris, from the Obfervations of 
Dr. Harvey, 8. Malpighi, Dr. De Graaf, and Mr. Leewenboeck, 
infers three Things concerning Generation, as highly probable. x. 
That Animals are ex Animalculo. 2. That the Animalcules are 
originally in femine Marium, &non in Feminis. 3. That they 
can never come forward, or be formed into Animals of the refpefive 
Kind, without the Ova in Feminis. His Proofs and Illuftrations, 
fee under the Word Generation, in his Lex, Techn, Vol, f A 

a 2 
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vation of their Species (a), by that Means, I¢_ 
would not be feemly to advance far in this admi- 
rable Work of God; neither fhall Tat all infit up- 
on that of Mam, for the fame Reafon. And 4s for 
the [rrationdls (4), I thall confine myfelf to thefe 
five Matters. 
I. Their natural Sagacity in chufing the fittett 
~ Places to repofite their Egos and Young, 
ATL. The fitteft Times and Seafons they make ufe 
of for their Generation. 

III. The dueand ftated Number of their Young, 

IV. TheirDiligence’and earneft Concern in their 
Breeding up. | 

VY. Their Faculty of feeding them, and their 
Art and Sagacity exerted therein, : 

I, The natural Sagacity of irrational Animals, in 
chufing the fitteft Places to repofite their Eggs and 
Young. Of this I have given larger Hints already 
than I needed to have done, when I fpake of the 
Architeéture (c) of Animals, intending then to have 
wholly pafs’d by this Bufinefs of Generation : I thall 

therefore now only fuperadd a few other Inftances, - 
the more to illuftrate this Matter. 

It hath been already fhewn, and will hereafter (d) 
farther appear, that the Places in which the fe- 

_veral Species of Animals lay up their Eggs, and 
. Young, 


(a) Atcert? Natura, fi fieri potuiffet, maxims optaffer fuum opt. 
Sicium effe immortale: quod citm per matertam. non liceret (nam quod--- 
ex carne eft compofitum, incorruptibile effe non pote?) fubjidium qued 
potuit ipfi ad immertalitatem eft fabricata, fapientis cujufdam urbis 
conditeris exemplo, &Sc. Nam mirabilem quandam rationem invenit, 
quomodo in demoriui animalis locum, novum aliud fefierat. Galen, . * 
de Ufa Part. ]. 14. c. 22; 

(4) Animantia Britta Obftetricibus non indigent in edendo Partu, 
sim inditd Nature ui Umbilicus feipfum occludat. Ol. Rudbeck 
in Blafii Anat. Felis, ‘ 

(ce) Chap, 13. 

(d) Book VIII. Chap, 6, 

7 (a) The 


| 


| 
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Young, are the beft for that Purpofe; Waters (a 


for one; Flefh for another; Holes in Wood (b)> 
Earth, or Stone (c), for others; and Nefts for 
others; and we fhaH find, that fo ardent is the 
Propenfity of all Animals, even of the meaneft In- 
fects, to get a fit Place for the Propagation of their 
Young, that, as will hereafter appear, there is fcarce 
any Thing that efcapeth the Inqueft of thofe little — 
fubtile Creatures. - But befides all this, there are 
two or three Things more obfervable, which plain- 
ly argue the Inftinct of fome fuperior rational Be- 
ing. As, | 
1. The complete and neat Order which many 
Creatures obferve in laying up their Seed, or Eggs, 
in proper Repofitories : Of which I fhall {peak in 
another Place (d). _ : 
ae he 


. 
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(a) The Epbemeron, as it is an unufual and fpecial Inftance of the 
Brevity of Life, fo I take it to be a wonderful Inftance of the fpeci- 
al Care and Providence of God, in the Confervation of the Species 
of that Animal. For, 1. Asan Animal, whofe Life is determi- 
ned in about five or fix Hours Time, (viz. from about Six in the 
Evening, till about Eleven o’ Clock at Night,} needs no Food ; 
fo neither doth the Epbemeron eat, after it is becomea Fly. 2. As 
to its Generation ; in thofe five Hours of its Life, it performs that, 
and all other neceflary Offices of Life: for in the beginning of its 
Life, it theds its Coat ; and that being done,and the poor little Animal 
thereby render’d light and agile, it {pends the reft of its fhort'Time in 
frifking over the Waters, and at the fame Time the Female droppeth 
her Eggs on the Waters,and the Male his Sperm on them,to impreg- 
natethem, Thefe Eggs are fpread about by the Waters; defcend to 
the Bottom by their own Gravity ;.and are hatch’d by the Warmth 
of the Sun, into little Worms, which make themfelves Cafes in the 
‘Clay, and feed on the fame without any need of parental Care. 
Vide Ephem. vita, tranflated by Dr. Tyfor from Swammerdam, See 
alfo Book VIII, Chap. 6. Note (d), P. 382. 
(4) See Chap. 13. Note (a), P. 228. and Book VIII. Chap. 6. 
(c) The Worms in Chap, 11, Note (a) P. 192. breed in the Holes 
they gnaw inStone, as is manifeft from their Eggs found therein. 
(d) See Book VILL, Chap, 6. Note (c). Ps 3820 — 
i . {a) Many 
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2. The fuitable Apparatus _ in every Creature’s 


Body, for the laying up its Eggs, Seed, or Young, 


in their proper Place. It would be as endlefs as 
needlefs to name all Particulars, and therefore an 
Inftance or two of the Infeét-Tribe, may ferve for 
a Specimen in this Place, till I come to other Par- 
ticulars, ‘Chus Infeéts, who have neither Feet a- 


dapted to fcratch, for Nofes to dig, nor can make: 


artificial Nefts to Jay up their Young; yet what 
abundant Amends is there made them, in the Power 


they have either to extend the Abdomen (a), and. 


there- 


POSSE emesere er set em tee 


(a) Many, if not moft Flies, efpecially thofe of the F/e/b-Fly- 
kind, havea Faeulty of extending their Urepygia, and thereby 
are enatiad to thruft their Eggs into convenient Holes, and Re- 
ceptacles for their Young, in Flefh, and whatever elie they Flys 
blow; but none more remarkable than the Horfe-Fly, called by 
Banniss in Mouffer, (p. 62.) SHeorsspas, i. e. Curvicauda, and 
the Whame, or Burrel-Fly, which is vexatious to Horfes in 
Summer, not by ftinging them, but only by their bombylious 
Noife, or tickling them in ficking their Nits, or Eggs on the 
Hair; which they do in a very dexterous Manner, by thrufting 
out their Uropygia, bending them up, and by gentle, flight Touch- 
es, fticking the Eggs to the Hair of the Legs, Shoulders, and 
Necks, commonly of Horfes ; fo that Horfes which go abroad, 
-and are feldom dreffed, are fomewhat difcoloured by the numerous 
Nits adhering to thieit Hair. 

Having mentioned fo much of the Generation of this Infeét, 
altho’ it be a little out of the Way, I hope I fhall be excufed ite 
taking Notice of the long tailed Maggot, which is the Produét of 
thefe Nits or Eggs, called by Dr. Plot, Eruca Glabra, [or rather 
Eula Seabra, it thould be} Caudata Aquatico-arborea, it being 
found by him in the Water of an hollow-'Free ;-but I have found 
it in Ditches, Saw- Pits, Holes of Water in the High-Way, and 
fuch-like Places where the Waters are moft ftill and foul. ‘This 
Maggot I mention, as being a fingular and remarkable Work of 
God, not fo much for its being fo utterly unlike as it is to its Pa- 


rent "Bee-like Fly, as for the wife Provifion made for it by its long © 


Tail; which is fo jointed at certain Diftances from the Body, as 
that it can be withdrawn, or fheathed, one Part within ano- 
ther, to what Length the Maggot pleafeth, fo as to enable it 

so 
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thereby reach the commodious: Places they could 
not otherwife come at; or elfe they have fome acu- 
Jeous Part or Inftrument to terebrate, and make 
Way for their Eggs into the Root (a), deol (d), 

ruit 


‘meee OSS ee MR EY GE ee SE SSE. SRST Re ee ES) 


~ to reach the Bottom of very fhallow, or deeper Waters, as it hath 


Occafion, for the gathering of Food. At the End of this taper- 
ing is a Ramification of Fibrille, or {mali Hairs, reprefenting, 
when fpread, a Star ; with the Help of which, {pread out on the 
Top of the Waters, it is enabled to hang, making, by that 
Means, a {mall Depreflion or Concavity on the Surface of the Wa- 
ter. Inthe midf of this Star, I imagine the Maggot takes in 
Air, there being a Perforation, which with a Microfcope I could 


| perceive to be open, and by the Star to be guarded againft the In- 


~~ 


curfion of the Water. ee 
(2) The Excrefcences on the Root of Cabbages, Turneps, and 
divers other Plants, have always a Maggot in them; but what 
the Animal is that thus makes its Way to the Root under Ground, 
whether Ichteumon, Phalena, Scarab, or Scolopendra, I could ne- 
ver difcover, being not able to bring them to any Thing in Boxes, 
(4) I prefume there are only of the Ichneumon-Fly-kind, that 
have their Generation in the Trunks of Vegetables. In Malpighi 
de Gallis, Fig. 61. is a good Cut of the gouty Excrefcences, or 
rather Tumours, of the Briar-Sta/k ; From which proceeds a {mall 
black Ichneumon-Fly, with red Legs ; black, {mooth jointed 4- 
tenne ; pretty large Thorax ; and fhort, round Belly, of the Shape 
of an Heart, It leapeth asa Flea. The Male (as in other In- 
feéts) is leer thanthe Female, and very venereous, in fpite of 
Danger, getting upon the Female, whom they beat and tickle with 
their Breeches and Horns to excite them to a Coit. 
_ Another Example of the Generation inthe Trunks of Vegetables, 
fhall be from the Papers of my often-commended Friend Mr, Ray, 
which are-in my Hands, and that is an Obfervation of the ingeni- 


ous Dr. Nathaniel Wood: Ibave (faid he) lately obferved many Eggs 


in the common Rufh; one Sort are little tranfparent Eggs, in Shape 

fomewhat like a Pear, or Retort, lying within the Skin, upon, or in 

the Medulla, juf againft a brownifb Spot on the out-fide of the Ruf; 

which is apparently the-Creatrix of the Wound made by the Fly, 

avben fhe puts ber Eggs there. Another Kind is much longer, and 

not fo tran{parent, of a long Oval, or rather Cylindrical Form 3. Rs 
; ie eight, 
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Fruit (a), Leaves (b), and the tender Buds of 
Vegetables (2); or fome other fuch curious and 

fecure Method: they: are never deftitute of; To 
which we may add, 309 

‘3. ‘The natural Poifon (2), (or what‘can I call 
it?) which many, or moft of the Creatures, laft 
intended, have, to caufe the Germination of fuch 


Balls, 


eight, or more, lie commonly together, acvofs the Rufh, parallel to 
each other, like the Teerb of a Comb, ‘and are as long as the Breadth 
v. the Rujb, Letter from Kilkenny in Ireland, April the 28th, 
she dt ; ; 

(4) See Book VITT. Chap. 6. Note (2). P. 375. 

(6) T have in Chap, 13. Note (6), P.234. and Book VITI, 
Chap. 6. Note (a), (4), P; 376, taken Notice of the Nidification 
and Generation of fome Infeéts, on the Leaves of Vegetables, and 
fhall therefore, for theIlluf@ration of this Place, chufe an uncommon 
Example cut of the Scarab kind (the Generation of which Tribe 
. bath not been as yet mentioned) and that is, of a fmall Scarab bred 
inthe very Tips of Elm Leaves. Thefe Leaves, in Summer, may 
be obferv’d to be, many of them, dry and dead, as alfo turgid; _in 
which lieth a dirty, whitifh, rough Maggot, From which pros 
eceds a Beetle of the {malleft Kind, of alight, Weefel Colour, that 
leapeth like a Grafbepper, although its Legs are but hort. Its Eyes 
are blackith, E/tra thin, and prettily furrowed, with many Con- 
cavities in them ; fmall club- headed Antenne, anda long Rofrum 
like a Probofcis. i 

.The fame, or much like this, I have met with on Tips of 

Oaken and Holly-Leaves. How the Scarab lays its Eggs in the 
Leaf, whether by terebrating the Leaf, or whether the Maggor, 
when hatch’d, doth it, I could never fee. But with great Dexte- - 
rity it makes its Way between the upper and under Membranes 
of the Leaf, feeding upon the parenchymous Part thereof. Its 
Head is flenderer and tharper than moft of Maggots, as if made on 
Purpofe for this Work ; but yet I have often wondered at their Ar- 
tifice, in fo nicely feparating the Membranes of the Elm-Leaf, 
without breaking them, an® endangering their own tumbling out 
of them, confidering how thin, and very tender, the Skins of that 
Leaf (particularly) are, is ae 

(¢) See Book VIII. Chap. 6. Note-(a), P. 385. 
- (4) See Book VIII. Chap. 6, to Note (a), P. 388, &e. 


(2) Tone 
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Balls, Cafes, and other commodious Repofitories, 
as are an admirable Lodgment to the Eges and 
‘Young; that particularly affift in the Incubation 
and Hatching the Young, and then afford them 


fufficient Food and Nourifhment in all their Mym- 


pha-Siate, in which they need Food ; and are af- 
terwards commodious Houfes and Beds for them in 
their Aurelia- State, till they are able to break Pri- 
fon, fly abroad, and fhift for themfelves. But this 
fhall be taken Notice of, when I come to treat of 
Infecs. . 
II. As irrational Animals chufe the fitteft Place, 
fo alfo the fitteft Times and Seafons for their Ge- 
neration. Some indeed are indifferent to all Times, 
but others make ufe of peculiar Seafons (a). Thofe, 
for Inftance, whofe Provifions are ready at all Sea- 
fons, or who are under the Tuition of Man, pro- 
‘duce their Young without any great Regard to Heat 


or Cold, Wet or Dry, Summer or Winter. But 


others, whofe Provifions are peculiar, and only to 
be met with at certain Seafons of the Year;.or who, 
by their Migration, and Change of Place, are ti- 
ed up to certain Seafons ;_thefe (as if endowed 
with a natural Care and Forefight of what fhall 
happen) do according Jay, hatch, and nurfe up 
their Young in the moft proper Seafons of all the 
Year for their Purpofe ; as in Spring, or Summer, 
the Times of Plenty of Provifions, the Times of 
Warmth for Incubation, and the moft proper 
Seafons to breed up their Young, till they are able 
to fhift for themfelyes, and can range about for 
Food, and feek Places of Retreat and Safety, by 
flying long Flights as well as their Progenitors, and 
; ) ui pafing 


(2) Tloaad J? nalapis exrpopds Trav Tenvow oto al ouevee, 
rosyral Toy curs uacpv ey TH amepT.Ceoy ape, Arift. Hitt. 
An. 1. 5. ¢. 8, ubi plura, 

; (4) See 


paffing into far diftant Regions, which (when others 
fail) afford thofe helplefs Creatures the Neceflaries 

- of Life. | 
III. To the fpecial Seafons, I may add the pe- 
culiar Number of Young produced by the irratio- 
nal Creatures, Of which I have already taken fome 
Notice, when I fpake of the Balance of Animals 
(a). Now, if there was not a great deal more 
than Chance in this Matter, even a wife Govern- 
ment of the Creation, it could never happen that 
every Species of Animals fhould be tied up to a 
certain Rate and Proportion of its Increafe ; the 
moft ufeful would not be the moft fruitful, and 
the moft pernicious produce the feweft Young, as 
I have obferved it commonly is. Neither would 
every Species produce fuch a certain Rote as it is 
only able to breed up: But all would be in a con- 
fufed, huddled State. Inftead of which, on the 
contrary, we find every Thing in compleat Or- 
der; the Balance of Genera, Species and Indivi- 
duals always proportionate and even; the Balance 
of Sexes the fame; moft Creatures tied up to 
their due Stint and Number of Young, without 
their own Power and Choice, and others (particu- 
larly of the winged (4) Kind, producing their due 
Number 


Dacca 2 EES bam ee ‘Perm ee 


(a) See Chap. x. 
(2) Mr. Ray alledges good Reafon to conclude, That al- 
though Birds have not an exaét Power of numbering, yet, that 
they have of diftinguifhing may from few, and knowing when 
they come near to a certain Number; and that they have it in their 
Power to lay many or few Eggs. All which he manifefteth from 
Hens, and other domeftick Fowls, laying many more Eggs when 
they are withdrawn, thanwhennot. Which holds in wild as well 
as domeftick Birds, as appears from Dr. Liffer’s Experiment in 
withdrawing a Stvallow’s Egg, which by that Means laid nineteen 
Eggs fucceflively before the gave over, Vide Ray’s Wifdom of 

God, &e. th 137- 
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Number at Choice and Pleafure; fome large 
Numbers, but not more than they can cover, 
feed and fofter ; others fewer, but as many as they 
can well nurfe and breed up. Which minds me, 

IV. Of the Diligence and earneft Concern which 
irrational Animalshayve of the Produétion and Breed- 


ing up their Young. And here have already ta-. 


ken Notice of their =7opyr, or natural Aftedi- 
on, and with what Zeal they feed and defend 
their Young. ‘To which may be added thefe two 
Things: — | wee 

t. .Uhe wonderful Inftin& of Incubation. It is 
utterly impoffible, that ever unthinking, untaught 
Animals fhould take to that only Method of hatch- 


ing their Young, was it not implanted in their 
_ Nature by the infinitely wife Creator. But fo ar- 


' 
- 


- himfelf, to fupply the Female with Plenty, 


dent is their Defire, fo unwearied is their Patience 
when they are ingaged in that Bufinefs, that they 
will abide their Nefts for feveral Weeks, deny 


themfelves the Pleafures, and even the Neceflaries - 


of Life; fome of them even ftarving’ themfelves 
almoft, rather than hazard their Eggs to get 
Food; and others either performing the Office by 
‘Turns (a), orelfe the one kindly feeking out, and 
carrying Food to the other (d), engaged in the 

| fice 
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-(a) Palumbes incubat feemina poft meridiana in matutinum, cetero 
mas, Columbe@ incubant ambo, interdiu Mas, noétu Femina, Plin, 
Nat. Hitt. 1. 10. ¢.: 58. ; ) 

(6) Of the common Crow, Mr. Willughby faith, The Fe- 
males only fit, and that diligently, the Males in the mean Time bring 
them ViGfuals; as Ariftotle farth. In mofi other Birds, which 
pair together, the Male and Female fit by Turns. Ornithol. lib. 2. 
fect. 1. cap. 2. fect. 2. And I have obferved the Female-Crows 
to be much fatter than the Males, ‘in the Time of Incubation ; by 
reafon the Male, .out of his conjugal Affection, almoft farves 


~ (2) See 


¢ 
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Office of Incubation. But of thefe Matters in a 
more proper Place (a). ) way , 
2, When the young Ones are produced, not only 
with what Care do they feed and nurfe them; but 
with what furprizing Courage do all or moft Crea- 
tures defend them! It is fomewhat ftrange to fee 
timid Creatures (6), who at other Times are cow- 
ardly, to be full of Courage, and undaunted at that 
Time; to fee them furioufly and boldly encounter 
their Enemy, initead of fying from him; and-ex- 
pofe themfelves to every Danger, | rather than ha- 
gard and forfake their Young. 
With this earneft Concern of the irrational Ani- 
mals for their Young, we may join in'the 
V. And laft Place, Their Faculty and Sagacity 
of feeding them. About which I fhall take Notice 
of three Things: 
- _. The Faculty of Suckling the Young, is anex- 
cellent Provifion the Creator hath made for thofe 
helplefs Creatures. Andhere the Agreeablenefs and 
Suitablenefs of that Food to young Creatures, de- 
ferves particular Obfervation; as alfo their Delight 
in it, and Defire and Endeavours after it, even as 
foon as born (c), together with the Willingnefs of 
7 all, 


ma arson | 


(a) Sée Book VII. Chap. 4. 

(b) Volucribus natura novam guandam, Pullos educandi, ra- « 
tionem excogitavit: ipfis enim precipuum quendam amorem in ea 
gue procrearent, ingeneravit, quo impulfu bellum pro pullis cum 
ferocibus animalibus, que ante declinarunt, intrepidé fufcipiunt, 
‘wiktumgue ipfis conmvententem fuppeditant. Galen, de Uf, Part. 
eT Ge ihe ey age 

(c) In tis animantibus que late aluntur, omnis feré cibus ma- 
trum laGefcere incipit , eaque, que paulo ante nata funt, fine ma- \ 
giftre, duce natur a, mammas appetunt, earumque ubertate faturane 
tur, Alque ut intelligamus nibil borum effe fortuitum, & bac ome 
nia effe provide, folertifque nature, qua multipliccs foetus procre~ 
ant, ut Sues, ut Canes, bis Mammarum data eft multituda ; “cuas 
‘eafdem paucas -babent ea befie, que pauca gignunt, Cic. de 
Nat, Deors 1. 2. c. 51. Confule quogue Galen, de UL Part. 114. 


“G. 4.°& 1, 15. 70 
(2) Ania 
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all, even the moft favage and fierce Animals, to 
part with it, and to adminifter it to’ their Young, 
yea, toteach and inftitute them in the Art of ta- 
‘king’ it. PO ore Aiea ES -g TIA 
And laftly, to name no more, the curious 4pa- 
ratus which is made for this Service in the divers 
Species of Animals, by a due Number of Breafts, 
‘proportionable to the Oc¢cafions of each Animal, by 
‘curious Glands in thofe Breafts, to feparate that nu- 
‘tritive Juice, the Milk, by Arteries and Veins to 
convey it to them, and proper Rivulets and Cha- — 
nels to convey it from them, with Dugs and Nip- 
ples, placed in the moft convenient Part of the 
Body (a) of each Animal, to adminifter it to 
‘their Young; “all thefe Things,’I fay, do mani- 
feftly proclaim the Care and Wifdom of the creat 
Creator. iw | 
2. As forfuch Animals'as do in another Manner 
breed up their Young, by finding out Food, and 
putting it into their Mouth, the Provifion made in 
them for this Service, to ftrike, catch, to pouch 


and 


a psannseeerapstintsd=diptehewasiici <> behsanaasipenaiatnaaais 


\ 


(a) Animalia folidipeda, & ruminantia, wel cornigera, inter fe- 
mora VMammas babent, quorum Foetus fatim a partu pedibus infift- 
unt, quod matres inter laGandum non decumbant, ut Equa, Afina, Gc. 
Animalia digitata & multipara in medio ventre, feil. {patio ab in- 
guine ad peétus (in Cuniculo ufque ad jugulum) duplicem mammarum 
feriem fortita funt, quae omnia decumbentia ubera fectibus admovent, 
ut Urfa, Leena, &c. Si vers bec in folo inguine Mammas gere- 
rent, propria cura inter decumbendum fotis accejfum ad mammas non- 
‘nibil prepedircnt. Mulieribus Mamma bine funt, ut G& Papille, 
_ nimirum ut latus lateri conformiter refpondeat, © ut alternatim ine 
fans a latere in latus inter fugendum transferatur, ne corpus ejus uni 
_ lateri nimis affuefcens quoquo modo incurvetur. Simia, bomo Sylve- 
frris, @c. Blaf, Anat, Animal. Part. 1. Cap, 6, de Cane ex Whar 
“tono, See here what Piiny hath alfo, Zid, 11. Cap. 4a, ; 

, an 
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and convey their Prey and Food to their Young (a), 
is very confiderable. And {fo is alfo their Sagacity 
in equally diftributing it among them, that among 
many, all fhall be duly, equally, and in good Or- 

der, fed. | 
3. There is yet another Inftin& remaining, of 
fuch Animals as can neither adminifter Suck to their 
Young, neither lay them in Places affording Food, 
nor can convey and bring them Food, but do mae 
‘vvay! their 


ey Se ne ey TESTE Se ee SE Re ee RE 


In the Elephant, the Nipples are near the Breaft, by reafon the 
old one is forced to fuck herfelf, and by the Help of her Trunk 
conveys the Milk into the Mouth of her Young. Vide Phil, Tranf. 
N? 336. 

(2) For an Exemplification, I might name many Animals, par- 
ticularly Birds, whofe Parts are completely fuited to this Service. 
They are Charaéterifticks of rapacious Birds, to have aduncous 
Bills and Talons to hold and tear; and ftrong brawny Thighs to 
ftrike and carry their Prey ; as well as a fharp piercing Sight to efpy 
it afar off. Raii Synopf. Method. Av, P,1. The Pelicane alfo 
might be here named, for its prodigious Bag under its Bill and 
Throat; big enough to contain thirty Pints. Jd. ibid. P. 122, 
And, toname nomore, the coinmon Heron hath its moft remark- 
“able Parts adapted to this Service 5 long Legs for wading ; and a long 
Neck an{werable thereto to reach Prey ; 2 wide, extenfive Throat 
to pouch it; long Toes, with ftrong hooked Talons, (one of which 
is remarkably ferrate on the Edge) the better to hold their Prey ; 
a long fharp Bill to ftrike their Prey ; and ferrate towards the Point, 
with fharp hooked Beards ftanding backward, to hold their Prey 
faft when ftruck ; and Jaftly, large, broad, concave Wings fin 
Appearance much too large, heavy, and cumberfome for fo {mall 
a Body, but) of greatcft Ufe to enable them to carry the greater 
Load to their Nefts, at feveral Miles Diftance ; as I have feen them 
do from feveral Miles beyond me, to a large Heronry above three 
Miles diftant from me. In which I have feen Plaife, and other 
Fith, fome Inches long, lying under the high Trees in which they 
builds and the curious and ingenious Owner thereof, D’ Acre Bar= 
ret, Efq; hath feen a large Eel convey’d by them, notwithftand- 
ing the great Annoyance it gave them in their Flight, by its twift- 
ing this Way and that Way about their Bodies, 

| . (2) This 
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their Eggs, lay up Provifions for their future Young. 
Somewhat of this is reported of fome Birds (a) 5 
but I have myfelf, with Pleafure, frequently feen 
fome of the Species of Infeéts to carry ample Pro- 
vifions into their dry and barren Cells, where they 
have fealed them carefully and cautioufly up with 
their Eggs, partly, it is like, for Incubation-fake, 
and partly as an eafy Bed to lodge their Young ; 
but chiefly, for future Provifion for their Young, in 
their Nympha-State, when they ftand in Need of 
Food (4). 


Gel sh; Palio VAL 


The CoNcLuSION. 


H US [ have, as briefly as I well could, (and 
2 much more briefly than the Matters deferved) 
difpatch’d the Decad of Things I’ propofed in com- 
mon to the fenfitive Creatures. And now let us 
paufe a little, and reflect. And upon the whole 
Matter, what lefs can be concluded, than that there 
is a Being infinitely Wife, Potent, and Kind, who 
is able to contrive and make this glorious Scene of 
Things, which I have thus given only a Glance of ? 
For what lefs than Infinite, could ftock fo vaft a 
Globe with fuch a noble Set of Animals? All fo 
‘contrived, as to minifter to one another’s Help fome 


N Way 


Oscaeoemr cae a a mm coe Cee rere re 


(2) This is reported of the American Ofrich, mentioned by 
Zcarette, in Philof. Tranf. No. 89. Of which fee Book VI". 
Chap. 4. Note (a), P. 3:4. : . 

(4) Hornets, Wafps, and all the Kinds of Bees provide Honey ; 
and many of the Pjeudopbece, and Ichneumon Wafps and Flies, carry 
Maggots, Spiders, Gc. into their Nefts ; of which fee above, 
Chap. 13. Note(a), P. 228, 
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Way or other, and moft of them ferviceable to 
Man peculiarly, the Top of this lower World, and 
who was made, as it were, on Purpofe to obferve, 
and furvey, and fet forth the Glory of the infinite 
Creator, manifefted in his Works! Who? What, 
but the Great Gon, could fo admirably provide for 
the whole Animal World,every ‘Thing ferviceable to 
it, or that can be wifhed for, either to conferve its 
Species, or to minifter to the Being or Well-being of 
In ividuals! Particularly, who could Feed fo fpa- 
cious a- World, who could pleafe fo large a Number 
of Palates, or fuit fo many Palates to fo greata Va- 
riety of Food, but the infinite Confervator of the 
World! And who but the fame Great H E, could 
provide fuch commodious Cloathing for every Ani- 
mal; fuch proper Houfes, Ne/fs, and Habitations ; 
fuch fuitable 4rmature and Weapons ; fuch Subtilty, 
Artifice, and Sagacity, as every Creature is more or 
lefs armed and furnifhed with, to fence off the Inju- 
ries of the Weather, to refcue itfelf from Dangers, 
to preferve itfelf from the Annoyances of its Ene- 
mies; and,-in a Word, to conferve itfelf, and its’ 
Species ! What but an infinite fuperintending 
Power could fo equally Balance the feveral Species 
of Animals, and conferve the Numbers of the Indi- 
viduals of every Species fo even, as not to Over or 
Under- People the Terraqueous Globe! Who, but 
the infinite wife Lo rp of the World, could allot 
every Creature its moft fuitable Place to ine in, the 
moft fuitable Element to Breathe, and A¢ove,and 44 
ins And who butH E, could make foadmirable a 
Set of Organs, as thofe of Refpiration are, both in 
Land and Water- Animals! Who could contrive fo 
curious a Set of Limbs, Joints, Bones, Mufcles, and 
Nerves, to give to every Animal the moft commo- 
dious Motion to its State and Occafions ! And, to 
name 
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name no more, What Anatomift, Mathematician, 
Workman, yea, Angel, could contrive and make fo 
curious, fo commodious, and every Way fo exqui- 
fite'a Set of Senfes, as the five Senfes of Animals 
are ; whofe Organs are fo dexteroufly contrived, 
fo conveniently placed in the Body, fo neatly ad- 
jufted, fo firmly guarded, and fo completely fuited 
to every Occafion, that they plainly fet forth the 
Agency of the infinite Creator and Confervator of 
the World! 

So that here, upon a tranfient View of the Ani- 
mal World in general only, we have fucha Throng 
of Glories, fuch an enravifhing Scene of Things, as 
_ may excite us to Admire, Praife, and Adore the in- 

finitely Wife, Powerful, and Kind CREATOR; to 
-condémn all Atheiftical Principles ;- and with Holy 
David, Pfal. xiv. 1. to conclude, ‘Fhat he is in ood 
Farneft a Fool, that dares to fay, There is no GOD, 
when we are every where furrounded with fuch ma- 
nifeft Characters, and plain Demonftrations of that 
Infinite Being. | 

,But in the next Book we fhall ftiil find greater 
Tokens, if poffible, when I come to take a View 
of Animals in particular. | 
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w N the foregoing Book, having taken a View 
J of the Things in common to Animals, my Bu- 
finefs in the next, will be to infpect the parti- 
cular Tribes, in order to give further Manifeftations 
of the Infinite Creator’s Wifdom, Power, and 
Goodnefs towards the Animal World. 7 
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BOOK V. 
ASURFET of Man. 


H E firft Genus of Animals that I fhall 

take Notice of, fhall be Man, who may 

juftly claim the Precedence in our Difcourfe, inaf- 
much as G O D hath given him the Superiority in 


the Animal World, Gen. i. 26. And God {aids : 
ét 


1 
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Let us make Man in our Image, after our Likene/s 5 
anélet them have Doniinion over the Fifh of the Sea, 


‘and over the Fowl of the Air, and over the Cattle, 


and over all the Earth, and over every creeping 
Thing that creepeth upon the Earth. - 

And as toMan, we have fo excellent a-Piece 
of Workmanfhip, fuch a Microcofm, fuch an A- 
bridgment of the Creator’s Art in him, as is alone 
fufficient to demonftrate the Being and Attributes 
of Gop. Which will appear, by confidering the 
Soul and the Body of Man. 


Of the Soul of Man. 


Y Survey of Man, I hall begin with the Soul 


a of Man, by reafon it is his moft Noble 


Part (2), the Copy of the Divine Image in us (4), 
in which we have enough to fill. us with Admira- 
tion of the Munificence, Power, and Wifdom of the 

. Infinite 


eS SES 
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(2) Yam veri Animum ipfum, Mentemque hominis, Rationert, 
Confilium, Prudentiam, qui non divina curd perfetta effe perf[picit, 
is his ipfis rebus mibi videtur carere. Cic. de Nat. Deor: 1, 2.¢. 59+ © 

(6) Senfum & Ceelefti demiffum traximus arce, 

Cujus egent prona, & terram [pectantia : mundi 
Principio indulfit communis Conditor, illis 
Tantim Animas ;' nobis Animum quogue. 
_ Juven, Sat. xv. V. 144. 
Et citm non aliter poffunt mortalia fing?, 
Adjunxit geminas, ille cum cor pore lapf@e 
Intereunt; bac folamanet, buftoque fuperftes 
Evolat, 


Claud, de 4 Cofful. Hon. 


(a) Nare 
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Infinite Creator (@), .when we contemplate the no- 
ble Faculties of this our fuperior Part, . the valk - 
Reach and. Compais of its Underfianding, the prodi- 
gious Quicknefs and Piercingnefs of its Thought, the 
admirable Subti'ty of its /zvention, the commanding 
Power of its Wifdom, the great Depth of its AZe-. 
mory (b), and, ina Word, its Divine Nature and 
erations. ; 
But I fhall not dwell on this, tho’ the fuperior 
Part of Man, becaufe it is the leaft known. . Only 
there 


ue 


(a) Nam fiquis nulli fea addiGus, fed liberd fententia rerum 
eonfiderationem inierit, confpicatus in tanta carnium ac fuccorum col- 
luvie tantam mentem babitare confpicatus ttem & cujufvis animalis 
confiructionem (omnia enim declarant Opificis Sapientiam) Mentis, Guar 
homint ine}, exeellentiam intelliget, tum opus de partium utilitate, guod 
prius exiguum effé fibi widebatur, perfediffi mee ‘Ibeologig werum prin- 
cipium conftituet : que Theologia multe ef? major atque praftantior tote 
Medicind, Galen. de Ufu Part. 1. 17. ¢. 1. pee 

(&) Among many Examples that I could give of Perfons famous 
for Memory, Seneca’s Account of himfelf may be one: Hac [ Me- 
moriam] aliquando in me floruiffe, ut non tantim adufum Sufficeret, - 
fed in miraculum ufque procederet, non nego. Nam €P 20066 tominum 
recttata, quo ordine erant di@a, reddebam: & ab his gui ad audien- 
dum preceptorem nofirum convenerunt, Jingulos verfus a fingulis datos, 
cum plures quam 2co efficerentur, ab ultimo incipiens ufque ad primum 
recitabam. After which, mention is made of the great Memory of 
Latro Porcius, (chariffimi mibi fodalis, Seneca calls him) who re- 
tained in his Memory all the Declamations he had ever fpoken, and 
never had his Memory fail him, not fo much as in one fingle Word, 
Alfo, he takes Notice of Cyneas, Amibaffador to the Romans, from 
King Pyrrbus, who in one Day had fo well learn’d the Names of 
his Spectators, that poffero die novus homo Senatum, @& omnem ur- 
banam circumfufam Senatu plebem, nominibus fuis perfalutauit. Senec. 
controverf.1, 1, init. Vid. quoqueé Plin. 1.7. c. 24. where he'alfo adds - 

other Examples, wiz. Cyrus rex omnibus in exercitu [uo militibus noe 
mina reddidit ; L. Scipio populo Rom, Mithridates 22 gentium rex, toe 
tidem linguis jura dedit, pro concione fingulas fine interprete affatus, 
Charmidas (feu potits Carneades )---.qua quis exegerat volumina in 

bibliothecis, legentis modo reprafentavit, : 
| ; (a) Divers 
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there are two Things I cannot eafily pafs by, be- 
‘caufe they manifeft the efpecial Concurrence and 
Defign of the infinitely wife Creator, as having a 
particular and neceflary Tendency to the Manage- 
_ ment and good Order of the W orld’s Affairs. “The 
_ If. Of which is the various Genii, or Inclinations 
of Men’s Minds to this, and that, and the other Bu- 
finefs (2). We fee how naturally Men betake them- 
felves to this and that Employment: Some delight 
- moft in Learning and Books, fome in Divinity, fome 
_in Phytick, Anatomy, and Botany, fome in critical 
Learning, and Philology, fome in Mathematicks; 
fome in Metaphylicks, and deep Refearches ; and 
. fome have their Delight chiefly in Mechanicks, Ar- — 
chite@ture, War, Navigation, Commerce, Agri- 
_ culture; .and fome have their Inclinations lie even to 
- the fervile Offices of the World, and an hundred 
Things befides, © 
Now all this is an admirably wife, as well as moft 
neceflary Provifion, forthe eafy and fure tranfacting 
the World’s Affairs; to anfwer every End and Oc- 
cafion of Man, yea, to make Man helpful to the 
poor helplefs Beafts, as far as his Help is needful 
to them ; and all, without any great ‘Trouble, Fa- 
 tigue, or great Inconvenience to Man; rather asa 


Plea- 


er 
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(a) Diverfis etenim gaudet natura miniftris, - 
Us fieri diverfa queang ornantia terras. 
Net patitur cun&os a eandem currere metam, 
Sed varias jubet ire vias, variofque labores 
Suf® ipere, ut varie cultu Sit pulebrior orbis. 
Paling. in Scorp. 
ry 2 \ , t 
Odrus & rayrécot Oxis KaplerTa Sid ect 
"Avi pac, &c. 

Ita non omnibus hominibus fua dona dat Deus, neque bonam indolemt , 
neque prudentiam, nec elogquentiam: alius namque vultum babet defor- - 
mem ; fed Deus formam eloguentid ornat, Oc. Hom. Odyf. 8. The 

. like alfo in Iliad, 13.1» . 
. (a) Al- 


264 Of Maw sIsvenrion. Boox V. 


_ Pleafure and Diverfion to him. For fo far it is 

_ from being a Toil, that the greateft Labours (a), 
Cares, yea, and Dangers too, become pleafant to 
him who is purfuing his Genius, and whofe Ardour 
of Inclination eggs him forward, and buoys him 
up under all Oppofition, and carrieth him through 
every Obftacle, to the End of his Defigns and 
Defires. 

Il, The next is, The inventive Power of the | 
Soul (4). Under which I might {peak of many 
Things ; but I thall take Notice only of Two, be- 
caufe they manifeft the particular Concern and Agen- 
cy of the infinitely wife Creator. The 

1. Is, That AZan’s Invention fhould reach to fuch 
a great Variety of Matters; that it fhould hit upon 
every Thing that may be of any Ufe, either to him- 
felf, or to human Society, or that may any ways 
promote (what in him lies) the Benefit of this low-. 
er Part of the Creation. 

For the Hluftration of this, I might take a View 
of all the Arts and Sciences, the Trades, yea, the 
very Tools they perform their Labours, and Con- 
trivances with, as numerous as their Occafions and 
Contrivances are various, . Indeed, What is there 

that 
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(a) Altho’ Solomon declares, Ecclef. xii. 12. That much Study is 
a lPearine/s to ihe Flefb 3 yet we fee with what Pleafure and A ffidui- 
ty many apply themfelves to it. Thus Cicero tells of Cato, whom 
"he cafually found in Lucullus’s Library ; 14. Catonem vidi in Biblio- 
thecd fedentem, multts circumfufum Stoicorum libris. Erat enim, ut 
fcis, in eo inexhaufta aviditas legendi, nec fatiari poterat: guippe ne 
reprebenfionem quidem vulgi inanem reformidans, in ipsa curia foleret 
legere {epe, dum fenatus cogeretur-»--ut Heluo librorum----widebatur, 
Cicer. de finib. 1. 3. c. 2. 

(4) Mentem hominis, quamvis eam non videas, ut Deum non 
vides, tamen ut Deum agnofcis ex operibus ejus, fic ex memoria 
rerum, & Inventione, & celeritate motits, omnigue pulchritudine vir= 
tutis vim divinam mentis agnofeite, Cicer, Tule, Quaeft, 1. 14 c, 296 
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that falleth under the Reach of Man’s Senfes, that 

he doth not employ to fome Ufe and Purpofe, for 
the World’s Good? The celeftial Bodies, the Sun, 
the Moon, with the other Planets, and the fix’d 

Stars, he employs to the noble Ufes of Aftronomy, 
Navigation and Geography. And, what a noble 
Acumen, what a vaft Reach muft the Soul be en- 
dow’d with, to invent thofe curious Sciences of 
Geometry and Arithmetick, both Specious, and in 
Numbers; and thofe nice and various Inftruments, 
made ufe of by the Geometrician, Aftronomer, Ge- 
ographer and Sailor? And laftly, what a wonderful 

' Sagacity isfhewn in the Bufinefs of Opticks, and 

particularly in the late Invention of the Telefcope ; 
wherewith new Wondersare difcover’damong God’s 

_ Works, in the Heavens, as there are here on Earth, 

‘with the Microfcope, and other Glaffes? 

_* And as for this lower World, what Material is 
there to be found ; what kind of Earth, or Stone, 
or Metal ; what Animal, Tree, or Plant, yea, even” 
the very Shrubs of the Field; ina Word, what of 
all the excellent Variety, the Creator has furnifh’d 
the World with, for all. its Ufes and Occafions, 
in all Ages; whatI fay, that Man’s Contrivance 

doth not extend unto, and make fome Way or 
other advantageous tohimfelf, and ufeful for Build- 

‘ng, Cloathing, Food, Phyfick, or for ‘Tools or 
Utenfils, or for even only Pleafure and Diverfion ? 

But now confidering the great Power and Ex- 
~ tent ofehuman Invention, | 

2. There is another Thing, that doth farther de- 

~ monftrate the Super-intendence of. the great Crea- 

tor and Confervator of the World; and that is, 

That Things of great, and abfolutely neceflary Ufe,” 

have foon, and eafily occurr’d to the Invention of 

Man; but Things of little Ufe, or very dangerous 
Ufe, are rarely and flowly difcover’d, or ftill utter- 

N 5 ly 
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_ ly undifcover’d. We have as early as the Mofaick 
Hiftory, an Account of the Inventions of the more 
ufeful Crafts and Occupations: Thus Gen. iii. 2.30 
Adam was fent forth from the Garden of Eden, by 
God himfelf, to till the Ground: And in the next 
Chapter, his two Sons Cain and Abel; the one was 
of the fame Occupation, a Tiller of the Ground,, 
the other a Keeper of Sheep (a). And the Pofteri- 
ty of thefe, are in the latter End of Gen. iy. recor- 
ded, Jabal, to bave been the Father of fuch as dwell 
an Tents (b)3 i.e. He was the Inventor of Tents, 
and pitching thofe moveable Houfes.in the F ields, for 
looking after, and depafturing their Cattel in the : 
Defarts, and uncultivated World. Tubal-Cain was. 
anInfiruétor of every Artificer in Brafs and Fron, (c) 
or the Firft that found out the Art of melting, and 
malleating (d). Metals, and making them ufeful for 
ools, and other neceflary Implements... And his 
Sifter Naamah, whofe Name is only mention’d, is 
by fome thought to have been the Inventor of Spin- 
ning and Cloathing. . Yea, the very Art-of Adufick 
is thus earlyafcribed to fane! (e); fo indulgent was 
the Creator, to find a Means to divert Melancho- - 
ly, tocheer the Spirits, and to entertain and pleafe 
Mankind. . But for Things of no Ufe, or butlittle 
Ufe, or of pernicious Confequence, either they have 
been much later thought of, and with great Diffie | 
culty, and perhaps Danger too, brought to pafs ; 
or elfe they ftill are, and perhaps will always remain, 
Exercifes of the Wit and Inventionof Men. _ 2 
Of 
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(a) Gen, iv. 2, 

(4} Fer, 20, , 
ft id bey za. ; 3 
{d) Z[Prponvares,, the LXX callihim » 4 & A Worker with an 

Fiammer, 
(¢) Ver. 20s (4) Although 
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Of this we might give divers Inftances: In Ma- 
thematicks, about fquaring the Circle (2); inMe- 
chanicks (4), about the Art of flying; and in 
Navigation, about finding the Longitude. ‘Thefe 
Things, although fome of them in Appearance in- 
nocent, yea, perhaps very‘ufeful, yet remain for 
the moft Part fecret; not becaufe the Difcovery of, 
7 moft 


(a) Although the Quadrature of the Circle, hath in former 


Ages exercis’d fome of the. greateft mathematical Wits; yet . 


_ nothing has been done in that Way fo confiderable, as in and fince 
the middle of the laft Century ; when in the Year 1657, thofe very 
ingenious and great Men, Mr. William Neile, and my Lord Broun- 
er, and Sir Chriffopher Wren afterwards, inthe fame Year, geome- 


- trically demonfirated the Equality of fome Curves to a firait Linea 


Soon after which, others at Home, and Abroadj did the like in 
other Curves. And not long afterwards, this was brought under 
an analytical Calculus: Yhe fir Specimen whereof, that was ever 
“publith’d, Mr, Mercator gave in 1638, ina Demonfration of my 
Lord Brownker’s Quadrature of the Hyperbola, by Dr. Wallis’s Re- 
duétion of a Fra¢tion, into an infinite Series by Divifion. But the 
penetrating Genius of Sir Ifaac Newton, had difcover'd a Way of 


_ attaining the Quantity of all quadrible Curves analytically, by his. 


~ Method of Fluxions, fome Time before the Year 1668, as T find 
very probable from an hiftorical Account, ina long Letter of Mr. 
Collins, written in his own Hand, and fent to Richard Townley, Etq ¢ 
of Lanca/bire, whofe Papers are in my Hands. In that Letter Mr. 
Collins faith, That im September 1668, Mr. Mercator publifh’d bis 
- -Logarithmotechnia, one of which be foon fent to Dr. Barrow, wha 
- thereupon fent him up fome Papers of Mr. Newton’s [now Sir 


- Haac 5] by which, an former Communications made thereof by tha’ 


‘Author, to the Do&tor, it appears, that the faid Method qwas invent- 
ed fome Years before by the faid Mr. Newton, and generally apply’d. 
And then he goes on to give fome Account of the Method; what 
‘it performs in the Circle, Ge. what Mr. Gregory had done in that 
kind, «who intended to publi/h fomewbat in Latin about it, but would 


+ got anticipate Mr, Newton, the firft Inventor thereof; with much 


more of this Nature. The Defign, I find, of that indefatigable 
Promoter of Mathematicks, Mr. Collins, was to acquaint Mr. 
Townley, in his Letter, with what had been done; and to get the 


* 


Ailiftance of that ingenious Gentleman, towards the compleating a | 


Body of Algebra. ve : 

(4) I do not mention here the perpetual Motion, which hath ex- 
ercis’d the mechanical Wits for many Ages, becaufe it is a Thing 
impoffible, if not a Contradiction: As the before- commended Dr. 


Clarke afferts in Robaul, Phyf. pe 133+ 
(a) Grew"s 
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moft of them is more impoffible, or difficult than of 
many other Things, which have met with a Dif- 
covery; nor is it for want of Man’s Diligence there- 
in, or his careful Purfuit and Enquiry after them, 
(for perhaps, nothing already difcover’d hath been 
‘more eagerly fought after; ) but with much better 
Reafon (I am fure with greater Humility and Mo- 
defty) we may conclude itis, becaufe the infinite- 
ly wife Creator, and Ruler of the World, hath been 
pleas’d to lock up thefe Things from Man’s Under-= 
dtanding and Invention, for fome Reafons beftknown 
to himfelf, or becaufe they might be of ill Confe- 
quence, and dangerous amongft Men: 

As in all Probability the Art of flying would 
particularly be: An Art which in fome Cafes might 
Be of good Ufe, as to the Geographer and Philofo- 
pher; but in other Refpeéts, might prove of dan- 

- erous and fatal-Confequence: As for Inftance, By ~ 
putting it in Man’s Power to difcover the Secrets. 
af Nations and Families more than is confiftent 
with the Peace of the World, for Man to know ; 
by giving ill Men greater Opportunities to do Mif- 
chief, which it would not lie in the Power of others 
to prevent; and, as one (a) obferves, by making 
Men lefs fociable: ‘* For upon every true or falfe 
“* Ground of Fear, or Difcontent, and other Occa- 
* fions, he would have been fluttering away to. 
** fome other Place ; and Mankind, inftead of co- 
“* habiting in Cities, would like the Eagle, have 
** built their Nefts upon Rocks. ) 

‘That this is the true Reafon of thefe Matters, is 
manifeft enough from Holy Scripture; and Rea- 
fon (6) alfo gives its Suffrage thereto... The Scrip- 
- ture expredly tells us, That every good Gift, and every 


perfect — 


a” 


(a) Grew’s Cofmol, Sacr. lt. ¢. §. fee. 25. | 
(4) Nemo igitur vir magnus fine aliquo afflatu divine unquam fuit, 
Cic. de Nat. Deor, 1, 2. ¢. 66. . ‘S 
(a) gypty 
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perfect Gift, is from above, and cometh down from the 
Father of Lights, St. James i. 17. Solomon, Prov. ii. 
6. faith, The Lord giveth Wifdom; out of his Mouth 
cometh Knowledge and Underftanding. And Elibu is 
very exprefs, “fob xxxii. 8. But there is a Spirit in 
Man, and the Infpiration of the Almighty giveth them 
Underfianding, voi wavroxpebrops esw n Sid ctonsoe, 
as the LXX render it; The Infpiration, the Ajflatus 
of the Almighty,is their Inftrudtor, Miftrefs,orTeachere — 
And in Scripture, not only the more noble, fuperi- 
or A&ts of Wifdom or Science, but much inferi- 


-or alfo, bear the Name of Wifdom, Knowledge 


and Underftanding, and are afcrib’d unto GO D. 
Tis well known that Solomon’s Wifdom is wholly 
afcrib’d unto GOD; and the Wifdom and Under- 
ftanding which G O D is faid to have given him, 
1 Kings iv. 2g. is particularly fet forth in the fol- 
lowing Verfes, by his great Skill in moral and natural 
Philofophy, in Poetry, and probably in Aftronomy, 
Geometry, and fuch other of the politer Sciences, 
for which Aigypt, and the Ea/fern Nations were ce- 
lebrated of Old (a); And Solomon’s Wi/dom excelled 
the Wifdem of all the Children of the Eaft Country, 
and all the Wifdom of fEgypt. For be was wifer 
than all Men, than Ethan, &c. And he fpake 3000 
Proverbs: And his Songs were 1005. And he /pake 
of Trees, from the Cedar to the Fyffop of the Wall, 
(i. e. of all Sorts of Plants;) al/o of Beafis, Fowl, 
creeping Things, and Fifhes. So likewife the Wil- 
dom of Daniel, and his three Companions, is af- 


Children, 


EES ES OS EE OS A AS SLT 


ferib’d unto GOD, Dan. i. 17. 4s for thefe four 


(ees 


(a) Azypt, and fome of the Eajfern Nations, are celebrated 
for their Skill in polite Literature; both in Scripture and profane 


Story: cb was of thofe Parts; fo were the Sogat and Mayor, 


- the Brachmans and Gymnofophifis. Mofes and Daniel had their Edue 


cation in thefe Parts. And Pythagoras, Democritus, and others, 


- travell’d into thefe Parts for the Sake of their Learning. 


1 
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Children, God gave them Knowledge, and Skillin all 
Learning and Wifdom; and Vaniel had Underfiand- 
ing in all Vifions and Dreams, . And accordingly in 


a 


the next Chapter, Daniel acknowledgeth and praif- — 


eth God, ver. 20, 21. Daniel anfwered and faid, — 


Bleffed be the Name of God for ever and ever, for 
Wifdem and Might are his.—--— He giveth Wifdom 
unto the Wife, and Knowledge to them that know Un- 
derftanding. But not only Skill in the fuperior 
Arts and Sciences, but even in the more inferior 
mechanick Arts, is called by the fame Names, and 
afcrib’d unto GOD: Thus for the Workmanthip 
of the Tabernacle, Ewod. xxxi. 2. tover. 6. See, f 
have called Bezaleel ; and have filled him with the 
Spirit of God, in Wifdom, and inUnderfianding, and 
in all Manner of Workmanfhip: To devife cunning 
Works, to work in Gold, Silver and Brafs; and in 
cutting of Stones, to fet them; and in carving of 
Timber, to work in all Mannelef Workmanfhip. So 


the Spinfters, Weavers, and ether Crafts-people, — 


are call’d wife-hearted, Ewod. xxxiv. 10,25, and 
other Places. And in Exod. xxxvi. 1, &c. the 
LOR D is faid to have put this Wifdom in them, 
and Underftanding to know how to work all thefe 
Manner of Works, for the Service of the Sanctuary. 
And laftiy, to name no more Inftances, Hiram the 
chief Architect of Solomon’s Temple, is in 1 Aings 
vii, 14. and 2 Chron, it. 14. call’d @ cunning Man, 
filled with Wifdom and Underftanding, to wark in 
"Gold, Silver, Brafs, Iron, Stone, Timber, Purple, 
Blue, fine-Linnen, and Crimfon; alfo to grave, and 
find out every Device which fhould be put to him. 
Thus doth the Word of God afcribe the Contri- 
vances and Crafts of Men, to the Agency, or Influ- 
ence of the Spirit of God, upon that of Man. And 


there is the fame Reafon for the Variety of Genii, or 


Inclinations of Men alfo; which from the fameScrip- 
tures may be concluded to be a Defignation, and 


TranfaGion - 


ae 
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TranfaCtion of the fame Almighty Governour of the — 


World’s Affairs. And who indeed but H E, could 


make fuch a divine Subftance, endow’d with thofe 


admirable Faculties and Powers, as the rational Sout 
_ hath; a Being to bear the great Creator’s Vicegeren= 
cy in this lower World ; to employ the feveral Crea- 
- tures ; to make Ufe of the various Materials; to ma- 
nage the grand Bufinefles; and.to furvey the Glories 
of all the vifible Works of God? A Creature, with- 
out which this lower World would have been a dull, 
uncouth, and defolate kind of Globe. Who, I fay, 
or what lefs than the Jnfinite GOD, could make fuch 
-arational Creature, fuch a divine Subftance as the 
Soul! For if we fhould allow the Atheift any of his 
nonfenfical Schemes, the Epicurean his fortuitous 
_ Concourfe of Atoms, or the Cartefian (a), his crea- 


ted Matter put in Motion; yet with what tolerable- 


Senfe could he, in his Way, produce fuch a di- 
vine, thinking, fpeaking, contriving Subftance as 
‘the Soul is; endow’d exa@tly with fuch Faculties, 
Powers,- and Difpofitions as the various Neceflities 
and Oceafions of the World require from fuch a 
Creature? Why fhould not rather all the Acts, the 
Difpofitions and Contrivances of fuch a Creature as 
Man, if made in a mechanical Way, and not con- 

triv’d 


a RR OR ee ene 


(a) As we are not to accufe any faljly, {o far be it from me to de- 
tract from fo great a Man as Monfieur Cartes was; whofe Principles, 
although many hawe perverted to atheiltical Purpofes, and whofe 
Notions have, fome of them, but/an ill Afpeét, yet Iam unwil- 
Jing to believe he was an Atheift; fincein his Principia Philofopbia, 
and other of his Works, he vindicates himfelf from this Charge ; 
and frequently fthews feemingly a great Refpedt for’Religions Be» 
fides that, many of his fufpicious Opinions are capable of a favour 
able Interpretation, which will make them appear in a better Form: 
Thus when he difcardeth final Causes from his Philofophy, it is 
not a Denial of them; but only excluding the Confideration of 
them, for the Sake of free philofophifing ; it being the Bufinefs of 
a Divine, rather than a Philofopher, to treat of them, 


z : ! (a) For 


a 


4 
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triv’d by God, have been the fame? Particularly, 
Why fhould he not have hit upon all Contrivances ” 
of equal Ufe, early, as well as many Ages fince ? - 
Why not that Man have effeéted, ‘as well as 
this, fome thoufands of Years after? Why alfo 
fhould not all Nations, and all Ages (a), improve 
| in 


et 


~ (a) For Ages ot Learning and Ignorance, we may compare the — 
prefent, and fome of the Ages before the Reformation. The lat 
Century, and the few Years of this, have had the Happinefs to be 
able to vie with any Age for the Number of learned Men of all Pro» 
feflions, and the Improvement made in all Arts and Sciences; too 
many, and too well known to need a Specification. 

But for Ignorance, we may take the ninth Age, and fo down to’ 
the Reformation ; even as low as Queen Elizabeth, although 
Learning began to flourifh; yet we may guefs how Matters ftood, 
even among the Clergy, by her 53 Injuné?. No. 1559. Such as are 
but mean Readers, fbould perufe over before, once or twice, the Chap - 
ters and Homilies, to the Intent they may read to the better Underfiand= 
ing of the People, the more Encouragement of Godlinefs. Spar. Collect, 
p. 82. But this is nothing, in comparifon to the Ages before, wheia 
the Monk faid, Greecum non eff legi or as Efpenceus more elegant- 
ly hath it, Grace ndffe _fufpetium, Hebraicé prope Hareticum, 
Which Sufpicion (faid the learned Hakewill,) Rhemigius, furely was 
not guilty of, in commenting upon diffamatus, 1 Thef. i. 8. who 
faith, that St. Paw! fomewhat improperly put that for divulgatus, 
not being aware that St. Paul wrote in Greek, and not in Latin, . - 
Nay, fo great was their Ignorance, not only of Greek, but of La- 
tin too, that a Prieft baptiz’d in nomine Patria, & Filia, Spiritua 
janéta. Another fuing his Parifhioners for not paving his Church, 
prov’d it from Fer. xvii, 18. Paweant ildi, non paveam ego. Some 
Divines in Erajmus’s Time, undertook to prove Hereticks ought to 
be burnt, becaufe the Apoftle faid, Hereticum devita. "Two Fryars 
difputing about a Plurality of Worlds, one prov’d it from Annon de- 
cem funt facti mundi? The other reply’d, Sed ubi funt novem? And 
notwithftanding their Service was read in Latin, yet fo little was 
that underftood, that an old Prieft in Hex. VIII. read Mumpfimus 
Domine for Sumpfimus: And being admonith’d of it, he faid, he 
had done fo for thirty Years, and would mot leave his old Mump/i- 
anus for their new Sumpfimus, Vid. Hakew. Api, 1. 3.0..7. fed. 2. 

fa) There 
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in every Thing, ~as well as this; or that Age, or 
Nation (a) only? Why fhould the Greeks, the 
Arabians, the Perfians, or the Egyptians of old, fo 
far exceed thofe of the fame Nations now? Why 
the Africans and Americans fo generally ignorant 
and barbarous, and the Europeans, for the moft 
part, polite and cultivated, addicted to Arts and 


Learning? How could it come to pafs, that the 
| et i Ufe 
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(a) There is (it feems) in Wits and Arts, asin all Things befide, 
a kind of circular Progrefs: They have their Birth, their Growtb, 
their Flourifbing, their Failing, their Fading; and within a while 
after, their Refurreftion, and Reflourifhing again, The Arts flou- 
rifoed for a long Time among tbe Perfians, the Chaldaeans, the Egyp- 
tians-------- But afterwards the Grecians, got the Start of them, and 
are now become as barbarous themfelves, as formerly they efteem- 
ed all befides themfelves to be. About the Birth of Chri#, Learn- 
ing began to flourifh in Italy, and fpread all over Chriftendom, till 
the Goths, Huns, and Vandals, ranfacked the Libraries, and defaced _ 
almoft all the Monuments of Antiquity: So that the Lamp of 
Learning feemed to be put out, for near the Space of 1000 Years, 
till the firft Manor, King of Africa and Spain, raifed up, and fpur- 
red forward the Arabian Wits, by great Rewards and Encourage- 
ments. Afterwards Petrarch opened fuch Libraries as were ande- 
molifhed. He was feconded by Boccace, and Fobn of Ravenna, and 
foon after by Aretine, Philelpbus, Valla, &c, And thofe were fol- 
lowed by Aéneas Sylvius, Angelus Politianus, Hermolaus Barbarus, 
Marfilius Ficinus, and Fob. Picus of Mirandula. ‘Thefe were backed 
by Rud. Agricola, Reucline, Melan&thon, Sfoach. Camerarius, 
Wolph. Laxtus, Beat. Rhenanus, Almaines: By Erafmus of Rot- 
terdam; Vives, a Spaniard; Bembus, Sadoletus, Eugubinus, Ita- 
lians : Turnebus, Muretus, Ramus, Pitheus, Budeus, Amiot, Scali- 
ger, Frenchmen; Sir Ido. More,and Linaker,Englifhmen, And about 
this Time, even thofe Northern Nations yielded their great Men 5 
Denmarkyielded Olaus Magnus, Holfter, Tycho Brabe, and Hemingi- — 
us; and Poland, Hoftus, Frixius, and Crumerus, But toname the 
Worthies that followed thefe, down to the prefent Time, would be 
endlefs, and next to impoffible, See therefore Hakewill’s Apolg. F. 


3. ¢. 6, fect, 2. 
(a) Dr. 
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Ufe of the Magnet (a), Printing (4), Clocks (c), 


Telefcopes | 


(a) Dr. Gilbert, the moft learned and accurate Writer on the 
Magnet, thews, That its Artraéive Virtue was known as early as 
Plato and Ariftotle; but its Dire&ion was a Difcovery of later Ages. 
He faith, Superiort avo 300 aut 400 labentibus annis, motus Mag- 
neticus in Boream & Aufirum repertus, aut ab hominibus rur{us re 
cognitus fuit. De Mag.1,1.c.1. But whothe happy Inventer of 
this lucky Difcovery wes, isnot known. There is fome, net incon- 
fiderable; Reafon, to think, our famous Countryman, =Rog. Bacon, 


either difcoverd, or at leat knew of it. But for its Ufein Naviga- * 


tion, Dr. Gilbert faith, In regno Neapolitano Melphitani omnium pri- 
mi (uti ferunt) pyxidem inflruebant nauticam------ edotti a cine guoe 


dam. ‘Fol, Goia, A. D. 4300. ibid. If the Reader hath a mind to - 


fee the Arguments for the Invention, being as old as Sclomon’s or 
Plautus’s Time, or of much younger Date, he may confult Hake» 
will, ib.c. 10. fe. 4. or Purchas Pilgr. 1.1. ¢. 1. fee. 1. 


As to the Magnetick Variation, Dr. Grlbert attributes the Dif- . 


covery of it toSebaftian Cabott, And the Inclination, or dipping of 
the Needle, was the Difcovery of our ingenious Rob. Norman. And 
laftly, ‘The Variation of the Variation, was firft found out bythe 
ingenious Mr. H. Gellibrand, Aftr. Prof. of Gref/h. Coll. abeut 1634. 
Vide Gellibr. Dife, Math. on the Variation of the Mag, Needle, and 
its Variat, Anno 1635. 

But fince that, the before- commended Dr. Ha//ey, having former- 
ly, in Philof. Tranf. No; 148, and 195, given a probable Hypothe-. 
fis of the Variation of the Compafs, did, in the Year 1700, under- 
take a long and hazardous Voyage, as far as the Ice near the South 
Pole, in order to examine his faid Hypothefis, and to make a Sy#em 
of the Magnetical Variations: Which being foon after publithed, 
has been fince abundantly confirmed by the French, as may be feen in 
feveral of the late Memoires de Phyfique & de Mathematique,publith’d 
by the French Avademie des Sciences, 

To thefe Difcoveries, I hope the Reader will excufe me, 
if I add one of my own, which I deduced fome Years ago, 
from fome Magnetical Experiments and Obfervations I made; 
which Difcovery I alfo acquainted our Royal Society with, - 
fome Time fince, wiz. That as the common, horizontal 
Needle. is continually varying up and down, towards the E, 
and W. fo is the Dipping-Needle varying up and down, to- 


wards ~ 
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Telefcopes (d), and an hundred ‘Things befides, 
fhould efcape the Difcovery of Archimedes, Anaxi- 
w2TIO : mander 5 


> 
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wards or fromwards the Zenith, with its Magnetick Tendency, 
-defcribing a Circle round the Pole of the World, as I conceive, or 
fome other Point. So that if we could procuréa Needle fo nicely 
made, as to point exadtly according to its Magnetick Dire€tion, it 
would, in fome certain Number of Years, defcribe a Circle, of a- 
bout 13g7r. Radius round the Magnetick Poles Northerly and Sou- 
therly. This I have for feveral Years fufpeéted, and have had fome 
Reafon for it too, which I mentioned three or four Years ago, at 
a Meeting of our Royal Seciety; but I have not yet been fo happy 
“to procure a tolerable good Dipping-Needle, or other proper one to 
my Mind, to bring the Thing to fufficient Teft of Experience, as in 
a fhort Time I hope to do, having lately hit upon a Contrivance that 
may do the Thing. 

', (6) It is uncertain who was the Inventer of the Art of Printing, 
every Hiftorian afcribing the Honour thereof to his own City or 
Country. Accordingly, fome afcribe the Invention of it to Sob 
Guttenburg, a Knight of Argentine, about 1440, and fay that Faw 
fius was only his Affi@ant. Bertius afcribes it to Laurence Fobn, of 
Haerlem, and faith, Fut, or Fauft, ttole from him both his Art and. 
‘Tools. §.Alnd, to name no more, fome attribute it to John Fuft ot 
Fauft, aud Peter Schoeffer (called by Fuf?, in fome of his Imprima~ 
turs, Pet. de Gernefhem puer meus), But there is now to be feen at 
Haerlem, a Book or two printed by Lau, Koffer, before any of thefe, 
wiz in 1430, andin 1432. (See Mr. Ellis’s Letter to Dr. 'Tyfon, 
in Phil. Tranf. N° 286). But be the firft Inventer who it will, 
“there is however great Reafoh to believe, the Art received great 
Improvements from Fau/?, and his Son-in- Law Schoeffer, the lat- 
ter being the Inventer of metalline Types, which were cut in Wood 
before, firft in whole Blocks, and afterwards in fingle Types or Let- 
ters. See my learned Friend Mr. Waznley’s Obfervations, in Phrlof. 

Tranf. N° 283, and 310. ; 
(ce) Concerning the Antiquity and Invention of Clocks and Clocks 
Work, I refer the Reader to a little Book, called, The Artificial 
Clock-maker, Chap. 6. where there is fome Account of the An- 
tients Inventions in Clock-Work, as Archimedes’s Sphere, Ctefi» 

bius’s Clock, &c. 
(a) The Invention of Telefcopes, Hieron, Syrturus gives this 
Account of, Prediit Anno 1609, few Genivs, feu alter vir adbue 
SNCOZNILUS 
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mander, Anaximenes, Pofidonius, or other great Vir- 
tuofos of the early Ages, . whofe Contrivances of | 
various Engines, Spheres, Clepfydra, and other 
curious Inftruments, are recorded (a2)? And why 
cannot 


meme at 
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incognitus, Hollandi fpecie, gui Middleburgi in Zelandid convenit 
Sob. Lipperfein----Fuffit per{picilla plura tam cava quam convexa, 
confict. Condi&to die rediit, abfolutum opus capiens, atque ut fatim 
babuit pre manibus, bina fufcipiens, cavum feil. @ convexum, u- 
num GF alterum eculo admovebat, G fenfim dimovebat, five ut pun- 
tum concurfis, five ut artificis opus probaret, poftea abiit, Artifex, 
ingenit minime expers, & novitatis curiofus coepit idem facere © imi- 
tart, Ge. Vid. Muf. Worm. |. 4. ¢.7. < 

(2) Among the curious Inventions of the Antients, rchytas’s — 
Dove was much famed 3 of which Al; Gellius gives this Account: 
Scripferunt Simulaghrum Columba ¢ ligno ab Archytd ratione qudédam 
difciplindque mechanicd fattum, voldffe: Itaerat ferlicetlibramentis fuf- 
penfum, & aura [piritis inclufé atque occulta concitum.. No&. Attic. 
1. 10,c,12. The fame eminemt Pythagorean Philofopher(as Favorinus 
in Gellius calls him) is by Horace accounted a noble Geometrician 
too, Te maris & terra, numerogue carentis arene Menforem Archyta, 
Among the reft of his Inventions, Childrens Rattles are afcribed to 
him. 4riffotle calls them’ Apyure TATA, Polit. 8. i.e. Are 
chytas’s Rattle. And Diagenianus, the Grammarian, gives the Rea- 
fon of his Invention, "ApXUTS TARTAN STL TAY, &c. That 
Archytas’s Rattle was to quiet Children; for be having Children, 
contrived the Rattle, which be gave them to prevent their tumbling 
[Svecarsaor ,J other Things about the Houfe. 

To thefe Contrivances of Archytas, we may add Regiomontanus’s 
Wooden Eagle, which flew forth of the City, aloft inthe Air, met tke 
Emperor a good Way off, coming towards it, and having faluted bim, 
return’ d again, waiting on bim to the City Gates, Alfo his Iron Fly, 
which at a Featt flew forth off bis Hands, and taking a Round, retur- 
ned thither again, Vide Hakewill, ubi fupra, c. 10. fee. 1. 

As to other Inventions of the Antients, fuch as of Letters; 
Brick, and Tiles, and building Houfes, with the Saw, Rule, 
and Plumber, the Lath, Augre, Glue, Gc. alfo the making 
Brafs, Gold, and other Metals; the Ufe of Shields, Swords, Bows. 
and Arrows, Boots, and other Inftruments of War; the Pipe,” 

Harp, 
t 
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cannot the prefent or paft Age, fo eminent for 
polite Literature, for Difcoveries and-Improye- 
ments in all curious Arts and Bulineffes -(perhaps 
beyond any known Age of the World; why cannot 
it, I fay) difcover thofe hidden Quefita, which may 
probably be referved for the Difcovery of future 
and lefs learned Generations? — 

~ Of thefe Matters, no fatisfactory Account can 
be given by any mechanical Hypothefis, or any 
other Way, without taking in the Superintendence 


of the great Creator and Ruler of the World; 
BB ef0 who 
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__ Harp, and other Mufical Inftruments ; the building of Ships, and 
Navigation, and many other Things befides ; the Inventers of thefe 
(as reported by antient Heathen Authors) may be plentifully met 
with in Pliny, Nat. Hift. 1.7. ¢. 56. 

But in this Account of P/iny, we may obferve whence the An- 
tients (even the Romans themfelves in fome meafure) had their Ac~ 
counts of thefe Matters, viz. from the fabulous Greets, who were 
fond of afcribing every Thing to themfelves. The Truth is (faith 
the moft learned Bifhop Szl/ing fleet) there is nothing in the World 
ufeful or beneficial to Mankind, but they have made a fhift to find the | 

_ Author of it among themfelves. Ef we enquire after the Original of 
Agriculture, we are told of Ceres and Triptolemus ; if of Pafturage, 
qe are told of an Arcadian Pan; if of Wine, we prefently hear of 
a Liber Pater; if of Iron Inffruments, then who but Vulcan! if of 
Mufick, none like to Apollo. If we prefs themthen witb the Hiftory of 
other Nations, they are as well provided bere; if we enquire an Ac- 
count of Europe, Afia, or Libya ; for the firft, we are told a fine Story 
of Cadmus’s Sifter; for the fecond, of Prometheus’s Mother of that 
Name ; for the third, of a Daughter of Epaphus. And fo the learned 
Author goes on with other particular Nations, which they 
boafted themfelves to be the Founders of. Oux/y the grave Ae 

* thenians thought Scorn to have any Father affigned them, their only 
Ambition was to be accounted Aborigines & genuini Terrae. But 
the Ignorance and Vanity of the Greek Hiftory, that learned Au- 
thor hath fufficiently- refuted. Vide Stilling. Orig. Sacr. Part 1. 
Br. C4. ~ 

. (a) Whe- 


sy 
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who oftentimes doth manifeft himfelf in fome of 


the moft confiderable of thofe Works of Men, by; — 


fome remarkable Tranfa€tions of his Providence, — 


or by fome great Revolution or other happening, — 


“ 


in the World thereupon. Of this I might in- - 


ftance in the Invention of Printing (¢), fucceeded — 


firft by a Train of Learned Men, and the Re- 
vival of Learning, and foon after that by the Re- 
formation, and the much greater Improvements 
of Learning at this Day. But the moft confi- 
derable Inftance I can give ‘is, the Progrefs of 
Chriftianity, by means of the civilized Difpofition, 
and large Extent of the Roman Empire. ‘The latter 
_ of which, as it made way for human Power, fo 
the former made way for our-moft excellent Re- 
ligion into the Minds of Men. And fo I hope, 
and earneftly pray, That the Omnipotent and All- 
wife Ruler of the World will tranfa@& the Affairs 
of our moft Holy Religion, ere it be long, in the 
Heathen World; that the great Improvements 
made in the laft, and prefent Age, in Arts and 
Sciences, in Navigation and Commerce, may be 
a Means to tranfport our Religion, as well as 
Name, through all the Nations of the Earth. For 
we find that’ our Culture of the more polite and 
curious Sciences, and our great Improvements in 
even the Mechanick Arts, have already made a 
Way for us into fome of the largeft and fartheft 


diftant ~ 
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(2) Whether Printing was invented in 1440, as many imagine, 
or was fooner praétifed, in 1430, or 1432, as Mr, Ellis’s Account 
of the Dutch Infcription, in Phil. Tranf. N° 286, doth import; it 
is however manifeft, how great an Influence (as it was natural) 
this Invention had in the promoting of Learning foon afterwards, 
mentioned before in Note (6). p. 275. After which followed the 
Reformation, about the Year 1517. hee 

r, (vz) The 
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diftant Nations of the Earth; particularly into the . 
great Empire of China (a). 
And now, before I quit this Subje&, I cannot 

but make one Remark, by way of pratical Infe- 
rence, from what has been laft faid; and that is, 
Since it appears, that the Souls of Men are or- 
dered, difpofed, and actuated by God, even in fe- 
cular, as well as fpiritual Chriftian A@s, a Dut 
arifeth thence on every Man, to purfue the Ends, 
and anfwer all the Defigns of the Divine Proyj- 
dence, in beftowing his Gifts and Graces upon 
him. Men are ready to imagine their Wit, Learn- 
ing, Genius, Riches, Authority, and fuch like, to 

be Works of Nature, Things of Courfe, or owing 

to their own Diligence, Subtilty, or fome Se- 
condary Caufes; that-they are Mafters of them, 
and at Liberty to ufe them as they pleafe, to era- 
tify their Luft or Humour, and fatisfy their de- 
_praved Appetites. But it is evident, That thefe 
Things are the Gifts of God, they are fo many _ 
Talents entrufted with us by the infinite Lord of 


the 
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(a) The Chinefe being much addi&ed to Judicial Aftrology, are 
great Obfervers of the Heavens, and the Appearancesinthem. For 
which Purpofe they have an Obfervatory at Pekin, and five Mathe- 
Maticians appointed to watch every Night; four towards the four 

Quarters of the World, and one towards the Zenith, that nothing 
may efcape their Obfervation: ‘Which Obfervations are the next 
Morning brought to an Office to be regifter’d. But notwithfanding 
this their Diligence for many Ages, and that the Emperor hath kept 

in his Service above too Perfons, toregulate the Kalendar, yet are 
they fuch mean Aftronomers, that they owe the Regulation of their 
Kalendar, the Exaétnefs in calculating Eclipfes, @c. to the 
Europeans; which renders the European Mathematicians fo ace 
ceptable to the Emperor, that Father Verbieft, and divers others, 

“were not only made Principals in the Obfervatory, but put into 

Places of great Truftt in the Empire, and had the greateft Ho- 


nours paid them at their Deaths. Vide La Comte Mem, of China, 
Letter 2, &e, 


(2) 1 Tim, 
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the World, a Stewardfhip, a Truft repofed in us; 


for which we muft give an Account at the Day 
when our Lord fhall call; according to the para- 
bolical Reprefentation of this Matter by our Blefled 
Saviour, Adatt. xxv. 14. nS 
Our Duty then is not to abufe thefe’ Gifts of 
God, not to neglect the Gift that is in us, not to 
hide our Talent in the Earth; but, as St. Paul ex- 
horteth Zimothy, 2 Tim. i. 6. we muft flir up the 
Gift of God which is in us, and not let it lie idle, 
concealed, or dead ; but we mutt evaCarrupety 70 X2- 
pioue, blow it up, and enkindle it, as the Original 
imports; we muft improve and employ our Gift 
to the Glory of the-Giver ; or, in that Miniftra- _ 
tion, that Ufe and Service of the World, for which 
he gave it. Our Stewardfhip, our Craft, our 
Calling, be it that of Ambafladors of Heaven, com- | 
mitted to us, as ’twas to Timothy (a), by the lay- - 
ing on of Hands; or be it the more fecular Bufinefs 
of the Gentleman, Tradefman, Mechanick, or only 
Servant ; nay, our good Genius, our Propenfity to. 
any Good, as fuppofe to Hiftory, Mathematicks, 
Botany, Natural Philofophy, Mechanicks, &c, I 
fay, all thefe Occupations, in which the Providence 
of God hath engaged Men, all the Inclinations to 
which his Spirit hath difpofed them, ought to be 
difcharged with that Diligence, that Care and Fi- 
delity, that our great Lord and Mafter may not 
fay to us, as was faid to the unfaithful Steward, 
Luke xvi. 2. Give an Account of thy Stewardfhip, 
for thou mayeft be no longer Steward: but that he 
may fay, as ’tis in the Parable before-cited, Maith. 
xxv. 21. Well done thou good and faithful Ser- 
vant, thou haft been faithful over a few Things, I 
will make thee Ruler over many Things, enter thou 
into 
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(a) 1Tim. iv. 14. 2 Tim. i, 6 
{a) Bifhop 
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into the Foy of thy Lord., Since now the Cafe is thus, 
let us be perfuaded, to ‘follow Solomon’s Advice, Ec- 
clef. ix. 10. Whatfoever thy Hand findeth to do, doit 
with thy Might (a): ‘© Lay hold on every Occafion 
S¢ that prefents itfelf, and improve it with the ut- 
*<’ moft Diligence ; becaufe now is the Time of 
‘« Adtion, both in the Employrents of the Body, 
“and of the Mind; now is the Seafon of ftudy- 
€¢ ing either Arts and Sciences, or Wifdom and 
€¢ Virtue, for which thou wilt have no Opportuni- 
*¢ ties in the Place whither thou art going in the 
©€ other World. For there is no Work, nor De- 
S¢ vice, nor Knowledge, nor Wifdom in the Grave 
S* whither thou goeft.”’ 
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ed the Sou/, let us next take a View of AZan’s 

Now here we have fuch a Multiplicity of 

the moft exquifite Workmanfhip, and of the beft 

Contrivance, that if we fhould ftrily furvey the 

Body. from Head to Foot, ‘and fearch only into the 


Hs thus, as briefly as I well could, furvey- | 
ody. 


known Parts (and many, more lie undifcovered) we . 


fhould find too large and tedious. a Tafk to be dif- 
patched. I fhall therefore have Time only to: take 
a tranfient and general kind of View of this admi- 
rable Machine, and that fomewhat briefly too, 
being prevented by others, particularly two excel- 
aia: 9, Soa ae lent 


A 
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re” (2) Bithop Patrick in loc, 
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lent Authors of our own (a), who haye done it on 
the fame Account as.myfelf. And the _ wf 
I, Thing that prefents itfelf to our View, is the 
Ereé Pafture (b) of Man’s Body ;_ which is far the 
moft, if not the only commodious Pofture for a — 
rational Creature, for him that hath Dominion 
over the other Creatures, for one that can invent 
ufeful Things, and praCtife curious Arts. For 
without this ereét Pofture, he could not have 
readily turned himfelf to every Bufinefs, and on — 
every Occafion, His Hand (c) particularly could 
not 


ail 


(a) Mr. Ray, in bis Wifdom of God manifefied in the Works of 
Creation, Part, 2. And Dr. Cockburn’s E/fays on Faith, Part 1. — 
Effay 5. < ! 
(b) Ad bane providentiam Nature tam diligentem [of which he 
had been before fpeaking] tamque folertem adjungi multa poffunt, é 
quibus intelligatur, quant@ res hominibus a Deo, quamque eximia tri- 
bute funt: qui primum eos humo excitatos, celfos & ereétos conftitutt, 
ut Deorum cognitionem, coclum intuentes, capere poffent. Sunt enim 
3 terrdé bomines non utincole, atgue babitatores, fed quafi [pe&atores 
fuperarum rerum, atque coelefium , quarum [pettaculum ad nuilum 
aliud genus animantium pertinet. Cic. de Nat. Deor. ]. 2. c. 56. 
(ce) Ut autem fapientiffimum animalium eft Homo, fie © Manus 
funt organa fapienti animali convenientia. Non enim quia Manus hae 
buit, propterea eft fapientiffimum, ut Anaxagoras dicebat ; fed quia 
fapientiffimum erat, propter boc Manus habuit, ut re€tiffime cenfuit 
Ariftoteles. Non enim Manus ipfe@ hominem artes docucrunt, fed Ra- 
tio. Manus autem iple funt artium organum, Gc, Galen. de UL 
Part. J. 1. c. 3. After which, in the reft of this firft Book, and 
Part of the fecond, he confiders the Particulars of the Hand, in 
oraer to enquire, as he faith, Cd. 5, Num eam omnino Conftitutio= 


_ nem habeat [manus] 9ud meliorem alium habere non potuit. 


Of this Part, (and indeed of the other Parts of human 
Bodies) he gives fo good an Account, that I confefs I could 
not but admire the Skill of that ingenious and famed Hea- 
then. For an Example, (becaufe it is a little out of the 
Way,) I fhallypitch upon the Account of the different Length 
of the Fingers, Lid. 1. Cap. 24. . The Reafon of this Mecha- © 


nifm, 
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not have been in fo great a Readinefs to execute 
the Commands of the Will, and Dictates of the 
Soul. His Eyes would have been the moft prone, 
and incommodioully fituated of all Animals; but 
by this Situation, he can caft his Eyes upwards, 
downwards, and round about him; he hath a 
glorious Hemifphere of the Heavens (a), and an 
ample Horizon on Earth (4), to entertain his Eye. 


And 


~ 
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nifm, he faith, is, That the Tops of the Fingers may come 
‘to an Equality, Cam magnas aliguas moles in circuita compre- 
hendunt, & chm in. feipfis bumidum vel parvum Corpus conti- 
nere conantur,~-------- Apparent verd in unam circuli circumfe- 
rentiam convenire Digiti quingue in a€tionibus hujufmedi, maxi- 
mé quando exguifite [phaericum corpus comprebendunt.. Ard this 
Evennefs) of the Fingers Ends,’ in grafping fpherical, and 
other round Bodies, he truly enough faith, makes the Hold the 
firmer. And it feems a noble and pious Defign he had in fo ftri&t- 
ly furveying the Parts of Man’s Body, which take in his own tranf- 
dated Words, Cam multa namque effet apud veteres, tam Medicos, 
guam Philofophos de utilitate particularum diffenfio (quidam enim cor- 
pora noftra nullius gratia effe fasta exifimant, nullaque omnino arte; 
alii autem & alicujus gratia, © arttfiose,------- ~) primum quidem 
tantee bujus diffenfionis KpIT. inptov tnvenire fiudui: deinde verd & unam 
aliquam univerfalem methodum conftituere, quad fingularum partium 
corporis, €F eorum que illis accidunt utilitatem inventre poffemus. 
dbid. cap. 8. ‘ 
(a) Pronaque cum fpeftant animalia cetera terram, 
Os Homini fublime dedit, coelumque tueri 
Fuffit, @ erettos ad fidera tollere vultus. 
Ovid. Metam. l. 1. car. 84. 
() If any fhould be fo curious, to defire to know how far a 
‘Man’s Profpeét reacheth, by Means of the Height of his Eve, fup- 
. pofing the Earth was an uninterrupted Globe ; the Method is a com- 
mon Cafe of right-angled plain Triangles, where two Sides, and 
an oppofite Angle are given: Thus in Fig. 4. 4H B is the Surface, 
or a great Circle of the terraquecus Globe 3; C the Center, HC 
its Semidiameter, E the Height of the Eye 3 and forafmuch as HE 
is a Tangent, therefore the Angle at His aright Angle: So that 
there are given HC 398,386 Miles, or 21,034,731 Englifh Feet, 
O 2 (according 
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(according to Book II. Chap.2. Note. (a) p. 43.).C E the fame 
Length with the Height of the Eye, on the Mat of a Ship, or at 
only ‘a Man's ‘Height, &c. added toit; and Z HC the oppofite 
right Angle. By which three Parts given, it is eafy-to find all the 
other Parts of the Triangle, And firftt, The Angle atC, in order 
to.find the Side HE, the Proportion is, asthe Side C Z, tothe — 
Angle at H; fo the Side HC, to the Angle at E, which beled fub= 
ftraéted out of go gr. the Remainder is the Angle at.C. And then, 
as the Angle at E is to its oppofite Side HC, or elfe as the Angle 
at H is to its oppofite Side CE; fo the Angle at C, to its oppofite 
Side E H, the vifible Harizoht’ Or the Labour may be fhorten’d, 
-by adding together the Logarithm of the Sum of the two given idee 
‘and the Logarithm of their Difference; the Half of which two Lo-~ 
garithms, is the Logarithm of the Side requir’d, nearly. Foran 
Example, We will takes the two Sides in Yards ; by Reafon fearce 
“any Table of Logarithms will ferve us farther. “The Semidiameter 

_ of the Earth is 7,011,‘:94 Wards; the Height of the Eye is two 
Yards more, the Sum of both Sides, is 14,023,19¢. 


Logar, of which Sum is, ~-- ~ - 7, 1468468 
Logar. of two Yards (the Difference) is, ©, 3910300 


Sum of both Logar, “= . - - 7, 4473768 


—— eS 


The half Sum, ~ - - - 35 7239334 


is the Logarithm of ¢296 Yards = three Miles, which is the 
Length of the Line E H, or Diftance the Eye can reach at fix 
Feet Height. 

This would be the Diftance, ona perfeét Globe, did the vifual 
Rays come to the Eyeina ftrait Line; but by Means of the Refra- 
tions of the Atmofphere, diftant Objects on the Horizon appear 
higher than really they are, and may be feen at a greater Diftance, 
efpecially on the Sea; which is a Matter of great Ufe, efpecially to 
difcover at Sea the Land, Rocks, @c. and it is a great Aét of the 
Divine Providence, in the Contrivance and Convenience of the At- 
mo‘phere, which by this Means enlargeth the vifible Horizon, and 
is all one, as if the Terraqueous Globe was much larger than real-. 
ly it is. As to the Height of the apparent above the true Level; 
or, how much diftant Obje&ts are raifed by the Refraétions, the 
ingenious and accurate Gentlemen of the French Academy Royal, 
have given usa Table in their Afeafures of the Earth, Art. 12. 


: (a) See 


* 
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- And as this Ere@tion of Man’s Body is the moft 
complete Pofture for him; fo if we furvey the-Pro- 


 yifion made for it, we find all done with manifeft. 


~ 


Defign, the utmoft Art and Skill being employ’d’ 


therein. To pafs by the particular Conformation 
of many of the Parts, the Ligaments and Faftenings 
to anfwer this Pofture; as the Faflenings, for In- 
ftance, of the Pericardium tothe Diaphragm, (which 
is peculiar to Man (a); [fay, pafling by a deabof: 
“this Nature, manifeftisg this Pofture to be an Act, 
of Defien) Tet us fiop a little at the curious Bar. 
brick of the Bones, thofe Pillars of the Body. 


And how artificially do we find them made, ‘how 


curioufly placed from the Head to the Foot! TheVer- 
tebra of the Neck and Back-bone (+), made fhort 
and complanated, and firmly braced with Mufcles 
and Tendons; for eafy Incurvations of the Body 5. 
but withal for greater Strength, to fupport the Bo- 
dy’s own Weight, together with other additional 
Weights it may have Occafion to bear, The Zhigh- 
bones and Legs long, and ftrong, and every Way 
well fitted for the Motion of the Body. The Peet ac- 


~ commodated with a great Number of Bones curioully 


and firmly tack’d together ; to which muft be added 
the Miniftry of the Mufcles (¢), to anfwer all the. 


Motions 


(a) Sée Book VI. Chap. 5. Note (a) p. 327. 
~ (RY See Book IV, Chap. 8. Note (6) p. 159. 
* (c) The Mechanilm of the Foot would eppear to-be wonderful, 
if I fhould defcend to a‘Defcription of all its Parts; but that would _ 
be too long for thefe Notes ; therefore a brief Acccunt, (moft of 
which I owe to the before commended Mr. Chefe/den,) may. ferve 
fora Sample: In the firft Place, it is neceflary the Foot thould be 
concave, to enable us to ftand firm, and that the Nerves and Blood- 
Veffels may be free from Compreffion, when we ftand or walk. 
In order hereunto, the long Flexors of the Toes crofs one another 
‘ oO 3 at 


= 
\ 
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Motions of the Legs and Thighs, and at the fame 
Time to keep the Body upright, and prevent its fal-, 
~ ling, by readily affifting againft every Vacillation | 
thereof, and with eafy and ready Touches keeping. 
the Line of Innexion, and Centre of Gravity, in due 
Place and Pofture (a). 

And as the Bones are admirably adapted to prop; 
{fo all the Parts of the Body are as-incomparably 
placed to poife it. Not one Side too heavy ‘for the 
other; butall in nice Aiquipoife: “The Shoulders, 

Arms, and Side zequilibrated on one Part; on the 
other Partof the Vi/cera of the Belly counterpois’d 
with the Weight of the fcapular Part, and that ufe-. 
ful Cufhion of Flefh behind. 

And laftly, to all this we may add the wonder- 
ful Concurrence, and Minittry, of the prodigious 
Number and Variety of Mufcles, placed through-.. 
out the Body for this Service; that they fhould 
fo readily anfwer to every Pofture, and comply 


with every Motion thereof, without any previous ~ 
| Thought. 


(ZERIT Pst Ee 


at the Bottom of the Foot, inthe Form of a St. Andrew's Crofs,. 
to incline the leffer Toes towards the great One, and the great One 
towards the lefler, The /bort Flexors are chiefly concern’d in draw 
ing the Toes towards the Heel. The tranfverfalis Pedis draws the 
Outfides of the Foot towards each other ; and by being inferted in- 
to.one of the fefamoid Bones of the great Toe, diverts the Power 
__ of the abdu&étor Mufcle, falfly fo called, and makes it become a 
Flexor, And laftly, The peroneus Lomgus runs’ round the outer 
Ankle, and obliquely forwards crofs the Bottom. of the Foot, and 
at once helps to extend the Tarfus, to conftri¢t the Foot, and to di- 
reét the Power of the other Extenfors towards the Ball of the great 
Toe: Hence the Lofs of the great Toe, is more than of all the. 
other Toes. See alfo Mr. Cowper’s Anat. Tab. 28, Ge. j 
(a) It is very well worth while to compare here what Borelli 
faith, de motu Animal, Par. 1. cap. 18. De ftatione Animal. Prop. 
132, &c. Towhich I refer the Reader, it being too long to 


recite heres . 
(2) Borel. 
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Thought or Reflex A&, fo that, as theexcellent Ba- 
relli (a) faith, ‘*It is worthy of Admiration, that 
* in fo great a Variety of Motions, as Running; 
‘© Leaping, and Dancing, Nature’s Laws of A:qui- 
‘© libration fhould always be obferved; and when 
S neglected, or wilfully tranfgrefled, that the Body 
<¢ mult neceflarily and immediately tumble down. 
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Of the Figure and Shape of Man's Body. 
| H E Figure and Shape of Man’s Body, is the 


moft commodious that could poffibly be in- 

‘vented for fuch an Animal; the moft agreeable to 
his Motion, to his Labours, and all his Occafions. 
For had he been a rational Reptile, he could not. 
have moved from Place to Place faft enough for his 
Bufinefs, nor indeed have done any almoft. Had he 
been a rational Quadrupede, among other Things, 
he had loft the Benefit of his Hands, thofe noble 
Inftruments of the moft ufeful Performances of the 
Body. Had he been made a Bird, befides many 
other great Inconveniencies, thofe before-mentioned 
of his Flying would have been fome. Ina Word, 
any other Shape of Body, but that which the All- 
wife Creator hath given Man, would have been as. 
incommodious, as any Pofture but that of erect ; it 
would have rendered him more helplefs, or have 
put it in his Power to have been more pernicious, 
or depriv’d him of Ten-thoufand Benefits, or Plea- 
O4 fures, 


(a) Borel, ibid. Prop. 142. é (2) What 


288 Of Man’sStarurt. ~~ Boox -V) 
fures, or Conveniencies, which his prefent Figure’ 
capacitates him for. 


see sey slap ly ep hyp hy hep iy i ee 
. Gila Peer id his 
Of the Stature and Size of Man's Body. 


S in the Figure, fo in the Stature and Size of 
Man’s Body, we have another manifeft Indi- 
cation of excellent Defign. Not too Pygmean (a), 
nor too Gigantick (4), either of which Sizes would 
in fome Particular or other, have been incommo- 
dious to himfelf, or to his Bufinefs, or to the reft of 
his Fellow-Creatures. "Too Pygmean would have 
rendered him too puny a Lord of the Creation; too — 
impotent, and unfit to manage the inferior Crea- 
tures; ‘would have expofed him to the Affaults of - 
the weakeft Animals, to the ravening Appetite of 
voracious Birds, and have put him in the Way, and: 
endangered his being trodden in the Dirt by the - 
larger Animals. He would have been alfo too weak 
for his Bufinefs, unable to carry Burdens; and, in 
a Word, to tranfact the greater Part of his Labours 
and Concerns. - rs 
And on the other hand, had Man’s Body been’ 


made too monftroufly ftrong, too enormoufly Gi-' 
| . gantick: 


¢ ferme see 


, 
are 


(2) What. is here urged about the Size of Man’s Body, - may 
anfwer one of Eucretius's Reafons, why Nil ex nibilo gignitur, His. 
Argument is, i (fy ,10 

Denigque cur Homines tantos natura parare 
“Lon potuit, pedibus qui pontum per vada poffent 
Tranfire, & magnos manibus diwellere monteis ? 
Lucret. 1. 1, carm. 2003 

(6) Haud facile fit ut quifquam & inzentes corporis vires, @ ine ~ 

genium fubtile babeat. Diodor. Sice L174 ‘ 
(2) Altho 
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gantick (a), it would haye rendered him a dange- 
| - rous 


SST) Sete EET 


(2) Altho’ we read of Giants before Noah's Flood, Gen. vi. 4e 
and more plainly afterwards in Num, xiii. 33- yet there is great 
Reafon to think the Size of Man wasalways.the fame from the Crea« 
tion. For astothe Nephilim, or Giants, in Gen.vi. the Antients va~ 
ry about them ; fome taking them for great Atheifts, and Monfters 


of iImpiety, Rapine, Tyranny, and all Wickednefs, as well as of 


monftrous Stature, according as indeed the Hebrew Signification 
allows. . 
And as for the Nephilim, in Numb. xiii. which were evidently 
Men of a Gigantick Size, it muft be confidered, that it is very pro- 
bable, the Fears and Difcontentments of the Spies might add fome- 
what thereunto. — ' | 
But be the Matter as it will, it is very manifeft, that in both 


‘thefe Places, Giants are fpoken of as Rarities and Wonders of the 
_ Age, not of the common Stature. And fuch Inftances we have had 


in all Ages; excepting fome fabulous Relations; fuch as I take to 
be that of Theutobocchus, who is faidto have beendugup, Anne 


_ 1613, and to have been higher than the Trophies, and 26 Feet long; 
and no better I fuppofe the Giants to have been that Ol. Magaus gives 


an Account of, inhis 5th Book, fuch as Hartben, and Starchater, 
among the Men; and amongthe Women, Reperta eff (faith he) 
puella---in capite vulnerata, ac mortua, induta chlamyde purpurea, 


Tongitudinis cubitorum 50, latitudinis inter bumeros quatusr. Ol, Mag. 


Hift..J. 5. c. 2. ; 
But as for the more credible Relations of Goliab, (whofe Height 


was 6 Cubits and a Span,1 Sam.xvii. 4. which,according to the late 


‘curious and Jearned Lord Bifbop of Peterborough, is fomewhat above 
‘ax Feet Englifh, vid. Bifhop Camberlard of Fewtfh Weights and 


Meafures ) of Maximinus the Emperor, who was 9 Fect high, and 
others in Auguffus, and other Reigns, of about the fame Heights 
To which we may add, the Dimenfions of a Skeleton, dug up lately 
in the Place of a Roman Camp near St. Albans, by an Urn, in- 
feribed, Marcus Antoninus; of which an Account is given by Mr, 


‘Chefelden, who judgeth by the Dimenfions of the Bones, that the 


Perfon was 3 Feet high. Vide Philof. Tranf. N° 333. . Thefe 


“antique Examples and Relations, I fay, we can match, yea, ont do, 


with modern Examples; of which we have divers in 7, Lucol/, 
Comment. in Hift, Zithiop. 1. 1, c. 2. fe. 22. Magus, Con 
ringius, Dr. Hakewill, and others. Which latter relates frcm 
Nannew, of Porters and Archers belonging to the Emperor of 
China, 
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China, of 15 Feet high; and othersfrom Purchas, of 10 and 12° 
Feet high, and more. See the learned Author’s Apolg. p, 208. 

Thefe indeed exceed what I have feen in England; but in 1684, 
I myfelf meafured an Iri/o Youth, faid to be not 19 Years old, 
‘who was 7 Feet and near 8 Inches; and in 1697, a Weman who 
was 7 Feet 3 Inches in Height. ; 

But for the ordinary Size of Mankind, in all Probability, it was 
always (as I faid) the fame, as may appear from the Monuments, 
Mummies, and other antient Evidences to be feen at this Day. 
The moft antient Monument at this Day, I prefume, is 


that of Cheops, in the firft and faireft Pyramid of Egypt 3 


which was, no doubt, made of Capacity every way fufficient — 
to hold the Body of fo great a Perfon as was intended to be laid 
up in it: But this we find, by the nice Meafures of our curious Mr. 
Greaves, hardly. to exceed our common Coffins. The hollow Part 
within (faith he). zsi Length only 6,488 Feet, and in Breadth but 
2,218 Feet: The Depth 2,860 Feet, A narrow Space, yet large 
enough to contain a moft potent and dreadful Monarch, being dead; to, 
avbom living, all Egypt was too freight and narrow a Circuit. By — 
thefe Dimenfions, and by fuch other Obferwations, as have been taken « 
by me from feweral embalmed Bodies in Egypt, we may conclude there 
is no Decay in Nature, (tho the Queftion is as old as Homer 3) but — 
that the Men of this Age are of the fame Stature they were near 3000 _ 
Years ago. Wide Greaves of the Pyram. in 1638, in Ray’s Collect. 
of Trav. Tom. 1. p. 118. 3 

To this more antient, we may add others of a later Date. Of 
which take thefe, among others, from the curious and learned 
Hakewill, TheTombs at Pifa, that are fome thoufand Years old, 
are not longer than ours ; fo is Athel/tane’s in Malmefbury Church 5 
fo Sehba’s in St. Paul's, of the Year 693 ; fo Etheldred’s, &c. 
Apol. 216, &e. 
_ The fame Evidence we have alfo from the Armour, Shields, 
Vewels, and other Utenfils dug up at this Day. The Brafs Hel- 
met dug up at Metaurum, which was not doubted to have been left 
th:re at the Overthrow of Afdrubal, will fit one of our Men at 


this Day, 


Nay, befides all this, probably we have fome more certain 
Evidence. Auguftus was 5 Feet 9 Inches high, which was the juft 
Meafure of our famous Queen Elizabeth, who exceeded his Height 
2 Inches, if proper Allawance be made for the Difference between 
the Roman and our Foot. Vide Hakew. 13. p. 215« 


ix (a) ‘Te 
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rous Tyrant in the World, too ftrong (a), in fome 
Refpeécts, even for his own Kind, as well.as the 


other Creatures. Locks. and Doors might per~ 


haps have been made of fufficient Strength to have 
barricaded our Houfes;.-and Walls, and Ramparts 
. | might 
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(a) To the Stature of Men in the fotegoing Note, we may add 
fome Remarks about their unufual Strength. That of Sampfon 
(who'is not faid to have exceeded other Men in Stature, as he did 
in Strength) is well known. :So of old, He&or, Diomedes, Hercu- 
les, and Ajax, are famed ; and fince them many others: for which 
I thal! feek no farther than the before- commended Hakewill, who 
by his great and curious Learning, hath often moft of the Exam- 
ples that are to be met with, on all his Subjeéts he undertakes. Of 
the After- Ages he names C. Marius, Maximinus, Aurelian, Scan- 
derbeg, Bardefin, Tamerlane, Zifka, and Hunniades. Anno 1529, 
Klunber, Provot of the great Church at Mifnia, carried a Pipe of 
Wine out of the Cellar, and laid it in the Cart. Mayolus faw one 
hold a Marble Pillar in his Hand 3 Feet long, and 1 Foot diameter, 
which he tofs’d up in the Air, and catch’d again, asif it were a 
Ball. Another at Mantua, and a little Man, named Rodamas, 
could break a Cable, @c. Ernando Burg fetch’d up Stairs an Afs 
foaden with Wood, and threw both into the Fire. At Conftanti~ 
nople, Anno 1582, one lifted a Piece of Wood, that twelve Men 
could fearce-raife; then lying along, he bare a Stone that ten Men 
could but juf rolltohim, G. of Fronsberge, Baron Mindlebaim, 
could raifé a Man off his Seat; with only his middle Finger 5 ftop 

gn Horfe in his full’Career;. and fhove a Cannon out of its Place. 
Cardan faw..a Man dance with two Men inhis Arms, two on his 
Shoulders, and one on his Neck, Patacoua, Captain of the Coffacks, 
could tear an Horfe-thoe; (and, if T miftake not, the fame is re- 
ported of the late King Auguftus of Poland,) A Gigantick Wo- 
man of the Netherlands could Jift a Barel of Hawiburg Beer. Mr. 
Carew had a Tenant that could carry a Butt’s Length, 6 Buthels of 
Wheaten Meal (of 15 Gallons Meafure) with the Lubber the Mil- 
jer, of 24 Years of Age, onithe Top of it. And F Roman, of 
the fame County, could carry the Carcafs of an Ox. Vide Hake- 

Wilipat adie AEbar tess Akers 3, 

Viros aliquot moderna memorta tam a mineralibus, quam alits Sue- 
thie @ Gothia provinctis adducere congrutt, tanta ‘Arete pres 
ites, ut guifgueeorum in bumeros fublevatum Equum, wel Bove 
maximum, imd vas ferri 600, 800, aut 100G librarum (quale & 
alique Puelle leware poffunt,) ad plura fadia portaret, Ol. Mag. 
‘ubi fupras 
A eat Ya 8 : (2) Grew’s 
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might perhaps have been made ftrong enough to: 
have fenced our Cities. But thefe Things could 
not have been without a great and inconvenient» 
Expence of Room, Materials» and fuch Necefla~| 


ue 


7 


ries, as fuch vaft Stru€tures and Ufes would have! 


occafioned; more perhaps than the World could 


have afforded to all Ages and Places. But let us - 


take the Defcant of a good Naturalift and Phyfi- 
cian on the Cafe (a). ‘* Had Man been a Dwarf, 
“* (faid he) he had fcarce been a reafonable Crea- 
“* ture: For he muft then have had a Jolt Head ;, 
“* fo there would: not have been Body and Blood: 
** enough to fupply his Brain with Spirits; ° or ‘he: 


‘* muft have had a fmall Head, anfwerable to his _ 


<* ‘Body, and fo there would not have been Brain’ 


““ enough for his Bufinefs—Or had the Species of — 


“€6 
8 


Mankind been Gigantick, he. could not have 


a 


¢ 


Lal 


there would not have been Flefh enough of the 
** beft edible Beafts,, to ferve his Turn, . And if 


6 


Cal 


** would not have been Grafs enough. And fo he 


goethon. Anda little after, ‘* There would not 
a4 


have been the’ fame Ufe and Difcovery of his © 


“* Reafon; in that he would have done many 


** Things by mere Strength,. for which he is now | 


** put to invent innumerable Engines——Neither 


could he have ufed an Horfe, © nor divers other 
** Creatures. But being of a middle Bulk, he is 
<* fitted to manage and ufe them all. For (faith 
“* he) no.other Caufe can be affigned, why a Man 
was not made five or ten times bigger, . but his 
** Relation to the reft of the Univerfe.”” ‘Thus far 
our curious Author:;. | “ tek hag 


€¢ 


(4) Grew’s Cofmol, Sacre B, I, Cb, Se Jec?, 25: ae ; 
- y, } Cc H A 


ig 


been fo commodioufly fupplied with Food: For 


Beatts had been made an{werably bigger, there 
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Of the StraG ure of the Parts of Man’s Body. 


Hai 


Aving thus taken a View of -the. Pofture, 
RL Shape, and Size of Man’s Body, _ let us in. 
this Chapter. furvey- the, Structure of \its. Parts; 
But here we have fo large a Profpedt,, that it 
would be endlefs to proceed upon Particulats. It 
muft fuffice therefore to. take Notice, in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceflary 4p- 
_ paratus,(ot in otherWords) no Signs of Chance (a); 
but'every Thing curious, orderly, and performed 
in’ the fhorteft, and beft Method, and adapted to 
the’ moft compendious Ufe. What one Part is 
there throughout the whole Body, but what is ° 
compofed. of the fitteft Matter for that Part ; 
. made 


(a) It is manifeftly an Argument of Defign, That in the Bod’es 
of different Animals, there is an Agreementof the Parts, fo far~ 
as the Occafions and Offices agrec 5 but.a Difference of thofe, where 
there is a Difference of thefe. In an Human Body are many Parts 
_ -agreeing with thofe of a Dog, for Inftance; but in his Forehead, 
‘Fingers, Hands, Inftruments of Speech, and many other Parts, 
there ‘aresMufcles,.and.other Members. which are not in a Dog. 
And fo contrariwife in.a Dog, which are not ina Man. If the 
Reader is minded to fee what particular Mufcles are ina Man, that 
are not in a Dog, or in a Dog, that are not in an Human Body, 
let him confult the curious and accurate Anatomift, Dr, Dowgla/s’s 
Myogr. compar. 


(4) Galen 
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made of the moft proper Strength and Texture ; 
fhaped in the compleateft Form ; and, ina Word, 
accoutered with every Thing neceflary for its Mo- — 
tion, Office, Nourifhment, Guard, and what not ! 
What fo commiodious a Stru@ture and Texture 
could have been given to the Bones, for Inftance, « 
to make them firm and ftrong, and withal light, 
as that which every Bone in the Body hath? Who 
could have fhaped them fo nicely to every Ufe, 
and adapted them to every Part, made them of 
fuch juft Lengths, given them fuch due Sizes and 
Shapes, channelled, hollowed, headed, lubricated, 
and every other Thing miniftring, in the beft and 
moft compendioys Manner to their feveral Places 
and Ufes?. What a glorious Collection and Combi- 
nation have we alfo of the moft exquifite Workman- 
fhip and Contrivance in the Eye, in the Ear, in the 
Hand (a), in the Foot (4), in the Lungs, and-other 
Parts already mentioned ? What an Abridgment of 
| Art, 


pe ES A TS 


(2) Galen having defcribed the Mofcles, Tendons, and other 
Parts of the Fingers, end their Motions, cries out, Confidera izitur 
etiam bic mirabilem CrEaTORIS fapientiam! De Uf, Part. 1.1. 
c. 18, 

(2) And not only in the Hand, but in his Account of the Foot 
(1, 3.) he frequently takes Notice of what he calls, Artem, Provi- 
dentiam @& Sapientiam Conditoris. As Ch. 13. An igitur non equum 
eff bic quoque admirari Prowidentiam Conditeris, guiad utrumqueufum — 
etfi certd contrarium, exalte convenientes &F confentientes invicem fa- 
bricatus eff totius membri [tibiae] particulas ? And.at the End of the 
Chap. Quid fi omnia que ipfarum funt partium mente tmmutaveri= 
mus, neque invenerimus pofitionem altam meliorem ea quam nunc fortita 
funt, neque fguram, neque magnitudinem, neque connexionem, neque — 
(ut paucis omnia complectar) aliud quidquam corum, que corportbus ne- 
, eeffarid infunt, perfectiffimam pronunciare oportet, & undique recte 
conflitutam prefentem ejus confiru€iionem. The like alfo concludes 


Ch. 15. 
(a) At 
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Art, what a Variety of Ufes (a), hath Nature laid 
‘upon that one Member the Tongue, the orand 
Inftrument of Tafte, the faithful Judge, the Centi- 
nel, the Watchman of all our Nourifhment, the 
artful Modulator of our Voice, the neceffary Ser- 
vant of Maftication, Swallowing, Sucking, and a 
great deal befides? But I muft defift from pro- 
ceeding upon Particulars, finding I am fallen upon 
what I propofed to avoid. . ° 
And therefore, for a Clofe of this Chapter, I 
fhall only add Part of a Letter I received from the 
before-commended very curious and ingenious Phy- 
fician Dr. Zancred Robinfon: What (faith he) can- 
poffibly be better contrived for animal Motion and 
Life, than the quick Circulation of the Blood and 
Fluids, which run out of Sight in capillary Veffels, 
and very minute Duéts, without Impediment, (ex- 
cept in fome Difeafes,) being all directed to their pe- 
culiar Glands and Channels, for the different Secre- 
tion, fenfible and infenfible, whereof the laf? 1s far 
the greateft in Quantity and Effects, as to Health 
and Sicknefs, acute Diftempers frequently arifing 
froma Dimunition'of Tranfpiration, through the cu~ 
taneous Chimneys, and fome chronical Ones, from 
an Augmentation: Whereas, Obftrudtions in the 
Liver, Pancreas, and other Glands, may only caufe 
a Schirrus, a faundice, an Ague, a Dropfy, or 
other flaw Difeafes. Soan Increafe of that Secre- 


tion may accompany the general Colloquations, as in 


ASS — haem ieee 


(2) At enim Opificis induftrii maximum: eft indicium (quemadmodum 
ant? fepenumerd jam diximus ) tis qua adalium ufum fuerunt compa 
rata, ad alias quoque utilitates abutt, neque laborare ut fingulis utili- 
tatibus fingulas faciat proprias particuias, Galen. ubi fupra, 1. 9. 


cry 
Fluxes, 
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Fluxes, heétick Sweats and Coughs, Diabetes, and 
other Confumptions. What a mighty Contrivance is 
there to preferve thefe due Secretions from the Blood, 
(on which Life fo much depends, ) by frequent Attri- 
‘tions, and Communications of the Fluids in their 
Paffage through the Heart, the Lungs, and the 
whole Syftem of the Mufcles? What Maanders — 
and Contortions of Vefféls, in the Organs of Separa- 
tion! And, What a Concourfe of Elaftick Bodies 
from the Air, to fupply the Springs, and continual 
Motions of fome Parts, not only in Sleep, and Ref; 
but in long violent Exercifes of the Mufcles!’ Whofe 
Force drives the Fluids round ina wonderful rapid 
Circulation through the minutef Tubes, affifted by 
the conftant Pabulum of the Atmofphere, and their 
own Elaftick Fibres, which imprefs that Velocity on 
the Fluids. This bagaen : 
_ Now I have mention’d fome Ufes of the Air, in ~ 
carrying on feveral Funétions in animal Bodies; I 
may add the Share it hath in all the Digeftions of 
the folid and fluid Parts. Forwhen this Syftem of Air 
comes, by Divine Permittance, to be corrupted with 
poifonous, acrimonious Steams, either from the 
Earth, from Merchandife, or infected Bodies, What 
Havock is made in all the Operations of living Crea~ 
tures? The Rarts gangrene, and mortify under Car- 
buncles, and other Tokens: Indeed, the whole Ani- 
mal Oeconomy is ruined; of fuch Importance is the 


Mir to all the Paris of it, ‘Thus my learned Friend. __ 


CHA P. 


Of the Placing the Parts of Man's Body. 


-¥ N this Chapter I propofe to confider the Lodg- 
| ment of the curious Parts of Man’s Body, 
which is no lefs admirable than the Parts them- 
fe'ves, all fet in the moft convenient Places of the 
Bos to minifter to their own.feveral Ufes and 
urpofes, and affift, and mutually to help one ano- 
ther. Where could thofe faithful Watchmen the 
Eye, the Ear, the Tongue, be fo commodioufly’ 
placed, as in the upper part of the Building ?_ 
“Where could we, throughout the Body, find fo. 
proper a Part. to lodge four of the fiveSenfes, as 
in the Head (a), near the Brain (b), the common 
Senfory, a Place well guarded, and of little other- 
Ufe than to be aSeat to thofe Senfes? And, How 
could we lodge the fifth Senfe, that of Touching, 
_otherwife (c), than to difperfe it to all Parts of the 
, ~~ Body? 


Eres orcs . (Eee ot epee 


(a) Senfus, interpretes ac nuntii rerum, in capite, tanquam tn 
arce, mirificd ad ufus neceffarios @ fati, & collocatt funt. Nam 
oculi tanguam fpeculatores, altiffimum locum obtinent; ex quo plu- 
rima confpicientes, fungantur fuo munere. Et aures cum fonum vect- 
pere debeant, -qui~natura in fublime fertur ; reéte-in-illis.corpor uri. 
partibus collocate funt. Cicer, de Nat, Deor. l..2.¢. 56. ubi plu- 
ra de caeteris Senfibus. at Da ib 

(b) Galen well obferves, That the Nerves miniftring to Mo- 
tion, are hard and firm, to be lefs fubje@t to Injury; but thofe 
miniftring to Senfe, are foft and tender 5 and that for this Rea- 
fon it is, that four of the five Senfes are lodged fo near the Brain, ~ 
_ viz. partly to partake of the Brain’s Softnefs and Tendernefs, and 
. partly for the Sake of the ftrong Guard of the Skull, Vide Gal, 
de Uf. Part. 1.8. c. 5,6. . 

(©) See Book LV, Chap. 6, Note (a), p. 144. 
(a) Quam 
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Body? Where could we plant the Hand (a), but 
juft where it is, to be ready at every Turn, on all 
Occafions of H elp and Defence, of Motion, Action, 
and every of its ufeful’ Services ?) Where could 
_we fet the Legs and Feet, but where they are, to 
bear up, and handfomely to carry about the Body? 
Where could we lodge the Heart, to labour about 
the whole Mafs of Blood, but in, or near the 
Centre of the Body (4)? Where could we find 
Room for that noble Engine to play freely in? 
+ Where could we fo well guard it againft external 
Harms, ‘as it is in that very Place in which it is 
lodged and fecured? Where could we more commo-~ 
dioufly place, than in the Thorax and Belly, the 
ufeful Vi/cera of thofe Parts, fo as not to fwag, and 
jog, and over-fet the Body, and yet to minifter fo 
harmonioufly, as they do, to all the feveral Ufes of 
Concoétion, Sanguification, the Separation of vari- 
ous Ferments from the Blood, for the great Ufes of 
Nature, and to make Difcharges of what. is ufelefs, 
or would be burthenfome or pernicious to the Bos 
dy (c)? ‘How could we plant the curious and great 
Variety of Bones, and of Mufcles, of all Sorts and 
Sizes, neceflary, as I have faid, to the Support, and - 
every Motion of the Body? Where could we lodge 
all the Arteries and Veins, to convey Nourifhment ; 
and the Nerves, Senfation throughout the Body ? 
Where, I fay, could we lodge all thefe Implements 
; : of 


natura bomini dedit ? The Particulars of which, enumerated by. 
him, fee in Cic. ubi fupra, c. 60. a aabton . 

(2) See Book VI. Chap. 5. 
| (c) Ut in adificiis Archite&i avertunt ab oculis & naribus domino= 
rum ea, que profiuentia neceffarid tetri effent aliquid babitura S idee 
natura res fimiles ( {cil. excrementa) precul amandavit & fenfibus, 
Cicer. de Nat, Deor..l. a, c. 56. , 


_ fa) Quam verb aptas, guamque multarum artium minifiras Manus 


(4) Com- 
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of the Body, to perform their feveral Offices? How 

could we fecure and guard them fo well, as in the 
very Places, and in the felf-fame Manner in which 
they are already placed in the Body? And laftly, to 
name no more, What Covering, what Fence could 
we find out for the whole Body, better than that of 
Nature’s own providing, the Skin? (a) How could 
we fhape it to, or brace it about every Part better, 
either for Convenience or Ornament? What better 
Texture could we give it, which although lefs obdu-. 
rate and firm, than that of fome other Animals; yet 
is fo much the more fenfible of every Touch, and 
more compliant with every Motion? And being 
eafily defenfible by the Power of Man’s Reafon and 
Art, is therefore much the propereft Tegument for. 
a reafonable Creature. 


4 


(a) Compare here Galen’s Obfervations de Uf. Part. 1. 14. €.:15. 
Alfo i. 2. ¢. 6. See alfo Cowper, Anat. where in Tad, 4. are very. 
elegant Cuts of the Skin in divers Parts of the Body, drawn from 
-microfcopical Views; as alfo of the papilla Pyramidales, the fudoe 
riferous Glands and Veflels, the Hairs, &c. 
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CHAP. VIL 
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Of the Provifion in Man’ s Body againlt Evils, | 


Aving taken a tranfient View of the Strua-_ 


ure, and Lodgment of the Parts of human Bo-- 


dies; let usnextconfider the admirable Provifion that _ 


is nade throughout Man’s Body, to ftave off Evils,. 
and to difcharge (a) them when befallen, For the 
Prevention of Evils, we may take the Inftances al- 


ready given, of the Situation of thofe faithful Sen-_ 


tinels, the Eye, the Ear, and Tongue, in the fupe- 
rior Part of the Body, the better to defcry Dan- 


gers at a Diftance, and to call out prefently for- 
Help. And how well fituated is the Hand to be a” 


fure and ready Guard to the Body, as well as the 


faithful Performer of moft of its Services? The 
Brain, the Nerves, the Arteries, the Heart (4), the. 
| se Lungs; ? 


~ 


RAE EAA mee ToS ae 


(a) One of Nature’s moft conflant Methods here, is by the — 


Glands, and the Secretions made by them; the Particulars of which 
being too long for thefe Notes, I thal! refer to the modern Anato- 
mifts, who have written on thefe Subie&ts ; and indeed, who are 
the only Men that have done it tolerably: Particularly, our learn- 
ed Doctors Cockburn, Keil, Morland, and others at Home and 
Abroad: An Abridgment of whofe Opinions and Obfervations, for 
the Reader’s Eafe, may be met with in Dr. Harris’s Lex. Tech, 
Vol. 2. under the Words Glands, and Animal Secretion. 

(6) In Man, and moft other Animals, the Heart hath the 
Guard of Bones.; but in the Lamprey, which hath no Bones, (no 
not fo much as aBack-bone,) the Heart is very firangely fecured, 
and lies-immurd, or capfulated in a Cartilage, “or grifly Subfiance, 
which includes the Heart, and its Auricle, as the Skull doth the 
Brain in other Animals, Power’s Mifcrof. Obf. 22. 

; (a) Here 
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Lungs; and ina Word, all the principal Parts, 
how well are they barricaded, either with ftrong 
‘Bones, or deep Lodgments in the Flefh, or fome 
fuch the wifett and fitteft Method, moft agreeable to 
the Office and Action of the Part? Belites which, 
for greater Precaution, and a farther Security, what 
_an incomparable Provifion heth the infinite Contri- 
-ver of Man’s Body made for the Lofs of, or any 
/Defeét in, fome of the Parts we.can leaft fpare, by 
“doubling them? By giving us two Eyes, two Ears, 
‘two Hands, two Kidneys, two Lobes of the Lungs, 
‘Pairs of the Nerves, and many Ramifications of the 
Arteries and Veins in the flefhy Parts, that there 
may not be a Defect of Nourifhment of the Parts, 
in Cafes of Amputation, or Wounds, or Ruptures 
sof any of the Veffels, + 
And as Man’s Body is admirably contriv’d, and 
made to prevent Evils; fo no lefs Art and Cau 
tion hath been ufed to get rid of them, when they 
‘do happen. When by any Misfortune, Wounds 
_or Hurts do befal; or, when by our own wicked 
‘Fooleries and Vices} we ‘pull down Difeafes and 
Mifchiefs upon ourfelyes, what Emun@tories (2), 
what admirable Paflages (o), are difpers’d through- 
out 
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(a) Here [from the Puftules he obferv’d in Monomotapa] were 
Grounds to admire the Contrivance of our Blood, which on Some Occafie 
ons, fo foon as any Thing defruive to the Confiitution of it, comes 
- into it, immediately by an inteftine Commotion, ‘endeavoureth to thruft 
it forth, and is not only freed from the new Gueft ; but fometimes 
_ what likewife may have lain “lurking therein----for a great while, 

And from hence it comes to pafs, That moft Parts of Medicines, when 

duly adminifired, are not only fent out of the Body themfelues ; but 

likewife great Quantities of morbifick Matter: As in Salivation, &c. 
| Dr. Sloane's. Voy. to Jamaica; p.25. 

(6) Valfalva difcovee'd fome Paffages into the Region® of the 
(Ear. drum, of mighty Ufe, (among others,) to make Difcharges of 
 Bruifes, Impofthumes, or any purulent, or morbifick Matter from 

the 


v 
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out the Body; . what incomparable Methods doth 


Nature take (a);. what vigorous Efforts is fhe ena- 
; bled 


; 
i 


‘ 
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the Brain, and Parts of the Head, Of which he gives two Exam- — 
ples: One a Perfon, who from a Blow on his Head, had dif- | 
mal Pains therein, grew fpeechlefs, and lay under an abfolute Sup- _ 
preffion and Decay of his Strength; but found certain Relief, | 
whenever he had a Flux of Blood, or purulent Matter out of his ~ 
Ear; which after his Death Val/alwa difcover’d was through thofe — 
Paffages. ‘ 
The other was an Apopleétical Cafe, wherein he found a large 4 
Quantity of extravafated Blood, making Way from the Ventricles + 
of the Brain, through .thofe fame Paflages. Valfal. de Aure~ 
bum. ¢. 2. fe. 14. and c. 5. fec#. 8. ‘ 
(a) Hippocrates, Lib, de Alimentis, takes Notice of the Sagacity ; 
of Nature,’ in finding out Methods and Paflages forthe difcharging © 
Things offenfive to the Body, of which the late learned and ingeni-_ 
ous Bithop of Clogher, in Ireland, ( Boyle,) gave this remarkable ~ 
Inftance, to my very curious and ingenious Neighbour and Friend, — 
D’ Acre Barret, Efq3 viz. That in the Plague-Year, -a Gentle- 
man at the Univerfity had a large Plague-Sore gathered under his — 
Arm, which, when they expected it would have broken, difcharg- _ 
ed itfelf by 2 more than ordinary large and fetid Stool ; the Sore — 
having no other Vent for it, and immediately becoming found and 
well thereon. 
Like to which, isthe Story of Fof. Laxontus, of a Soldier of 
thirty-five Years of Age, who had a Swelling in his right Hip, 
accompany’d with great Pain, &c. By the Ufe of emollient Medi- 
cines, having ripened the Sore, the Surgeon intended the next Day © 
to have opened it 3 but about Midnight, the Patient having great — 
Provocations to Stool, difburthen’d himfelf three Times ; immedi- 
ately upon which, both the Tumour and Pain ceafed, and thereby ~ 
difappointed the Surgeon’s Intentions. Epbem. Germ. Anno 1690. 
~Obf. ag. More fuch Inftances we find of Mr. Tonges, in Philefopb, — 
Tranf. N° 323. But indeed there are fo many Examples of this 
Nature, in our Philofopb, Tran, in Ephem. German. Tho. Barthe-— 
fine, Rhodius Sennertus, Hildanus, Gc. that it would be endlefs to — 
-yecount them. Some have fwallow’d Knives, Bodkins, Needles. 
and Pins, Bullets, Pebbles, and twenty other fuch Things as 
could not find a Paflage the ordinary Way, but have met with © 
an Exit through the Bladder, or fome-other Way of Nature’s 
own providing. But pafling over many Particulars, I thall © 
only give one Inflance more, becaufe it may be a good Cau- 
J tion 


- 
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bled to make, to difcharge the peccant Humours, 
to correct the morbifick Matter ;, and, in a Word, 
to fet all Things right again? But here we had beft. 
take the Advice of a learned Phyfician in the Cafe: 
** The Body, (faith he). is fo contrived, as to be 
‘< well enough fecured againft the Mutations in the 
*¢ ‘Air, and the leffer Errors we daily run upon ; 
did we not in the Exceffes of Eating, Drinking,. 
Thinking, Loving, Hating, orfomeother Folly, 
let in the Enemy, or lay violent Hands upon our 
*< felves. Nor is the Body fitted only to prevent; 
** but alfo tocure, or mitigate Difeafes, when by 
thefe Follies brought upon us. In moft Wounds, 
if kept clean, and from the Air, the Flefh. 
will glew together with its own native Balm, 
Broken Bones are cementedwith the Callus, which 
S* themfelves help to make.”’. And fo he goes on 
with ample Inftances in this Matter, too many ta 
be here {pecify’d (a). Among which he inftanceth 
in the Diftempers of our Bodies, fhewing, That 
even many of them are highly ferviceable to the 
Difcharge of malignant Humours, and preventing 
greater Evils. A 

And no lefs Kind than Admirable is this Con- 
trivance of Man’s Body, that even its Diftempers 


fhould 
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tion to fome Perfons, that thefe Papers may probably fall into the 
Hands of; and that is, the Danger of {wallowing Plumb-flones, 
Prune-fiones, &c. Sir Francis Butler’s Lady had many Prune-fones 
that made way through an Abfcefs near her Navel. Philofoph. 
Tranf. N° 265, where are many other fuch like Examples. More alfo 
may be found in N° 282, 304, Gc. And at this Day a young Man, 
living not far off me, laboureth under very troublefome, and dangerous 
Symptoms, from the Stones of S/oes and Bullace, which he {wal- 
low’d eight or ten Years ago. 

(@) Grew’s Cofmol, Se&, 28, 29. 


{a) Noy 
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fhoul d many Times be its Cure (a)5 that when the. 
Enemy. lies lurking within to deftroy. us, there 


fhould be fuch a Reluctancy, and all Nature exci- — 


ted with its utmoft Vigour to expel him thence. 
To which Purpofe, even Pain itfelf is of great” 


and excellent Ufe, not only in giving us Notice of — 


the Prefence of the Enemy, but by exciting us to ~ 


ufe our utmoft Diligence’ and Skill to root out fo — 


- troublefome and deftructive a Companion. 
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(a) Nor are Difeafes themfelves ufelefs: For the Blosdin a Fever, — 
if well govern’d, like Wine upon the Fret, dijchargeth itfef of all - 
beterozeneous Mixtures; and Nature, the Difeafe,and Remedies, clean all 
the Rooms of the Houfe ; whereby thatwubich threatens Death, tends, 
in Conclufion, to the prolonging of Life. Grew, ubi fupr, fect, 52. 

And as Difeafes minifter fometimes to Health ; fo to other good © 


Ufesin the Body, fuch as quickning the Senfes: Of which take = 


thefe Inftances relating to the Hearing and Sight. 
A very ingenious Phyfician falling into an odd Kind of Feuer, had 
bis Senfe of Hearing thereby made fo very nice and tender, that he 


wery.plainly beard foft Whifpers, thet were made at a confiderable 


Diftance off, and which were notin the leaft perceived by the By> — 


ariders, nor would have been by him before bis Sicknefi. 

A Gentleman of eminent Parts and Note, during a Diftemper be 
bad in his Eyes, had bis Organs of Sight brought to be fo tender, that 
both bis Friends, and bimfelf bave affur'd me, That when be wakd 
in the Night, be coud for a while piainly fee and diftingut fh Colours, 
as well as other Objeé#s, difcernible by the Eye, as was more than once 
try'd. Boyl. deter. nat, of Effluv. ch. 4. “3 

Daniel Frafer------ continu’d Deaf and Dumb from bis Birth, till 
the 17th Year of bis Age------ After bis Recovery from a Fever, be 
perceiv’d a Motion inthis Brain, which was very uneafy to bim 5 
and afterwards be began to bear, and in Procefs of Time, to under 
fiand Speech, &. Vide Philof. Tranf. N° 312. 
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Of the Confent between the Parts of Max’s Body. 


T is an admirable Provifion the merciful Crea- 
tor hath made for the Good of Man’s Body, 
by the Confent and Harmony between the Parts 
thereof: Of which let us take St. Paul’s Defcrip-. ? 
tion, in r Cor, xii. 8. But now hath God fet the 
Members, every one of them in the Body, as it hath 
pleafed him. Andver. 21. The Eye cannot fay unto 
the Hand, I have noneed of thee: Nor again, the 
Flead to the Feet, I have no need of you. But fuch 
is the Confent of all the Parts, or, as the Apoftle 
wordeth it, God hath fo tempered the Body together, 
that the Members fhould have the fame Care one for 
another, ver. 25. So that whether one’ Member 
fuffer, all the Members fuffer with it; or one 
Member be honoured, (or affe&ted with any Good,) 
all the Members rejoice, [and fympathize] with it, 
ver. 26. ot +h | 
“This mutual Accord, Confent, and Sympathy of 
the Members, there is no Reafon to doubt (a), is 
made by the Commerce of the Nerves (4), and 
$ their 
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(a) See Book 1V. Chap. 8. : 
(2) Tria propofita ipfi Nature in Nervorum diftributione fue- 
runt. 1. Ut fenfortis inftrumentis Senfum impertiret. 2, Ut moto- 
riis Motum. 3. Ut omnibus aliis [partibus| daret ut qu@ fi dolorem 1 
adferrent, dignofcerent, And afterwards, Si quis iw diffectionibus 
fpeltavit, confideravitque juftene, an fecus Natura Nerwos non eddem 
menfurd omnibus partibus diftribuerit, “fed aliis quidem liberalits, aliis — 
werd parcins, eadem cum Hippocrate, velit nolit, de Natura omnino 
= pronunciabit, quod ea feilicet fagax, jufta, artificiofa, animaliumgque 
provida ef, Galen. de Ufu Part. 1. 5. c. 9, 
: P (a) Book 
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in this Survey, as greatly, and manifeftly fetting 
forth the Wifdom and Benignity of the great Cre- 
ator; but that to give a Defcription thereof from 


306  Confent of theParrs. Boox V. ; 
their artificial Pofitions, and curious Ramificati- 


ons throughout the whole Body, which is admi-— 
rable and incomparable, and might deferve a Place 


the Origin of the Nerves, in the Brain, the Cere-- | 


bellum and Spine, and fo through every Part of 


the Body, would be tedious, and intrench too ~ 


much upon the Anatomift’s Province: And there- — 


fore one Inftance fhall fuffice for a Sample of the 


Whole; and that fhall be, (what was promifed — 
before) (a), the great Sympathy occafion’d by the — 
fifth Pair of Nerves; which I chufe to inftance — 


in, rather than the Par vagum, or any other of 
the Nerves; becaufe altho’ we may have lefs Va- 


riety of noble Contrivance and Art, than in that ; 


Pair; yet we fhall find enough for our Purpofe, © 


atid which may be difpatch’d in fewer Words. 
Now this fifth Conjugation of Nerves, is branch’d 


to the Ball; the Mufcles, and Glands of the Eye; 


tothe Ear; to the Jaws, the Gums, and Teeth ; 
to the Mufclesof the Lips (2); to the Tonfils, 
the Palate, the Tongue, and the Parts of the 


Mouth ; to the Precordia alfo, in fome Meafure, _ 


by inofculating with one of its Nerves; and laftly, 
| to 
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(a) Book TV. Chap. 5. 


(b) Dr. Willis gives the Reafon, Cur mutua Amafisrum ofcula la- 


biis impreffa, tum pracordia, tum genitalia afficiendo,~ amerem ac lie 


bidinem tam faciléirritant, to be from the Confent of thofe Parts, — 


by the Branches of this fifth Pair, Verv. Defer.c. 22. 
And Dr. Sachs judges it to be from the Confent of the Labia 


Oris cum Labiis Uteri, that in pril 1699, a certain breeding Lady, — 


being affrighted with feeing one, that had fcabby Lips, which they 
told her were occafion’d by a peftilential Fever, had fuch like Po» 


flules broke out in the Labia Uteri, Epbem. Germ, T. 1. Obf. 20. — 


(2) Con- 
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to the Mufcles of the Face, particularly the Cheeks, 
‘whofe fanguiferous Veflels it twifts about, 

_ From hence it .comes to. pafs, that there is a 
seieas Confent and Sympathy (@) between thefe 
farts ; fo that a guftable Thing feen or felt, ex- 
cites the Appetite, and affects the Glands and 
Parts of the Mouth; that.a Thing feen or heard, 

that is fhameful, affe€ts the Cheeks with modeft 
_Blufhes; (but on the contrary, if it) pleafes and 
tickles the Fancy, that it affe@s the Precordia, 
_and Mufcles of. the Mouth.and Face with Laugh- 
ter; but-a Thing caufing Sadnefs and Melancholy, 
doth .accordingly exert itfelf upon the Precordia, 
and demonftrate itfelf by cauling the Glands of 
the Eyes to emit Tears\(4), and. the Mutcles of 
ithe Face to ;put.on. the.forrowful A{peé& of Cry- 
ing. Hence alfo that torvous four Look produced 
by Anger.and Hatred: And that gay and pleafing 
ountenance accompanying Love and Hope,. And 

in fhort, it is by Means of this Communication of 
the Nerves, that whatever affeéts the Soul, is de- 
tmonttrated, (whether-we will or no), by a.con- 
fentaneous Difpofition of the Precordia within, and 
a fuitable Configuration of the Mufcles and Parts 
of the Face without. And an admirable Contri- 


vance of the great Gop of Nature this is; That 


‘asa Face is given to Man, and as Pliny faith (c), 
to Man alone of all Creatures; fo it fhould be, (as 
he obfervés,) the Index of Sorrow and Chearfulne/s, 


(a) Confult Willis abi fupra. ¢ 
(4) Tears ferve not only to moiften the Eye, to clean and brigh. 
"ten the Corned, and to exprefs our Grief ; but alfo.to alleviate it, 
according to that of Ulyfs to Andromache, in Seneca’s Troas, 
‘ver, 762. A Pinas oP ’ 
Tempus movramgue.dabimus, arbitrio tua 
Implere lacrymis:. Fletus erumnas levat, 
{t) Plin, Nat. Hitt, 1, 17. ¢. a79 ¢ 
rie (a) Nihil 


308 Confent of the Pants. . Boox V. 
of Compaffion and Severity. In its afcending Part 7 
is the Brow, and therein a Part of the Mind too. 
Therewith we deny, therewith we confent. With 
this it is we fhew our Pride, which hath its Source — 
jn another Place; but bere its Seat: In the Heart © 
jt hath its Birth; but here it abides and dwells ; and — 
that becaufe it could find no other Part throughout — 
the Body higher, or more craggy (a), where it might” 
refide alone. ; : 7 

"Thus I have difpatch’d what I fhall remark con- — 
cerning the Soul and Body of Man. There are 
divers other Things, which well deferve a Place in 
this Survey ; and thefe that I have taken Notice of, ~ 
deferved to have been enlarged upon: But what — 
hath been faid, may fuffice for a Tafte and Sample 
of this admirable Piece of God’s Handy-Work; at ~ 
leaft ferve as a Supplement to what others have faid 
before me. For which Reafon J have endeavour’d to , 
fay as little wittingly as I could, of what they have 
taken Notice of, except where the Thread of my 
Difcourfe laid a Neceflity upon me. 
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Of the Variety of Mens Faces, Voices, and 
Hand-Writing. 


E R E I would have put an End to my Ob- 

_ fervations relating to Man ; but that there. 

Sre three Things fo exprefly declaring the Divine 
Management and Concurrence, that I fhall juft 
“mention them, although taken Notice of more 
amply by others; and that is, The great Varie- 


ty 


(a) Nebil altsus fimul abruptix{que inventt. (a) If 
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ty throughout the World, of Men’s Faces (a)> 
Voices (b), and Hand-Writing. Had Man’s Bo- 

dy been made according to any of the atheittical 
Schemes, or any other Method than that of the 

infinite Lord of the World, this wife Variety 
would never have been: But Mens Faces would 

have Leen caft in the fame, or not a very different 
Mould; their Organs of Speech would have found- 

ed the fame, or not fo great a Variety of Notes; 

and the fame Struéture of Mufcles and Nerves, — 
would have given the Hand the fame Direction 
in Writing. And in this Cafe, what Confufion, 
what Difturbance, what Mifchiefs, would the 
World eternally have lain under? No Security 
could have been to our Perfons; no Certainty, no 
Enjoyment of our Poffeffions (¢); no Juftice be- 
tween 


I 
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(a) If the Reader hath a Mind to fee Examples of Men’s Like- 
nefs, he may confult Valer. Maximus, 1. 9. ¢. 14. concerning the” 
‘Likenefs of Pompey the Great, and Vibrus, and Publictus Liberti- 
nus; as alfo of Pompey the Father, who got the Name of Coguus, 
he being like Menogenes the Cook ; with divers others. 

(5) As the Difference of Tone makes a Difference between every 
Man’s Voice, of the fame Country, yea, Family, {oa different 
Dialect and Pronunciation, differs Perfons of divers Countries, yea, 
Perfons of one and the fame Country, fpeaking the fame Language : 
Thus in Greece, there were the Ionick, Dorict, Attick, and Motick 
Dialeéts. So in Great Britain, befides the grand Diverfity of Englijb 
and Scotch, the differentCounties vary very much in theirPronunciati- 
on, Accent, and Tone, altho’ all one and the fame Language. Andthe 
Way of the Gileadites proving the Ephramites, Fud. xii. 6. by the Pro- 
punciation of Shibboleth, with a Schin, or Sibboleth with a Santech 
is well known. Sod Lapide faith, the Flemings prove whether a » 
Man -be a Frenchman or not, by bidding him pronounce Acht en 
tachtenticht ; which they pronounce, Af en taétentick, by reafon 
they can’t pronounce the Afpirate 5. 

(c) Regi Antiocho unus ex equalibus--«--- nomine Artemon, pere- 
guam fimilis fuiffe traditur. Quem Laodice, uxor Antiochi, inter 
rae viro, diffimulandi fceleris gratia, in lectulo perinde quaft ipfum 

" i" B3 Regent 
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tween Man and Man; no. Diftinétion between. 
Good and Bad, betwen Friends and Foes, betweems 
Father and Child, Hufband and Wife, Male or Fe- 
male ; but all would have been turn’d topfey-turvey,, ~ 
by being expofed to the Malice of the Envious. and 
Ml-natured, to. the Fraud and Violence of Knaves. 
and Robbers, to the Forgeries of the crafty Cheat, _ 
_to the Lufts of:the Effeminate and.Debauch’d, and. 
what not | Our Courts of Juftice (a), canabun- 5 
dantly. teftify the dire Effe&s of miftaking Mens. 
Faces, of counterfeiting their Hands, and forging. - 
Writings. But now, as the infinitely wife Creator, . 
and Ruler hath order’d. the Matter, every Man’s.. 
Face can diftinguifh him in the Light, and-his/ 
| Voice in the Dark; his Hand-writing can fpeak for 
him tho’ abfent, and be his Witnels, and fecure his! _ 
Contracts in future Generations, A manifeft, as — 
wel] as admirable Indication of the divine Superin- 
tendence and Management.(2,). ethids 


= 


~ 


0 Cea ee 


Regem agrum collocavit. Admiffumque univerfum populum, & fern 
mone ejus P vulta confimil fefellit : credideruntque homines ab Antigen . 
cho, moriente Laodicen & natos ejus fibi commendari. Valer. Max. ib. 

(4) Quid Trebellius Calca! qudm affeveranter fefe Clodium tulit 
& quidem dum de bonis ejus contendit, in centumvirale. judicium ade 
favorabilis defcendit, ut vix juftis S equis fententiis conflernatio pow 
puli ullum retinqueret locum. In illé tamen queeftione neque calumnia 
petitoris, neque vielentia plebis judicantium religio ceffit.. Val. Max. — 
Ibvie 1s. 

(4). To the foregoing Inftances of Divine Management, with re- 
lation to the political State of Man, I fhall add’another Thing, that 
I confefs hath always feem’d to me fomewhat odd, but very provi- 
dential ; and that is, the Value that Mankind, at leaft the civili- . 
zed Part of them, have in all Ages put upon Gems, and-the purer 
finer Metals, Gold and Silver fo as to think them equivalent unto, 
and exchange them for Things of the greateft Ufe for Food, 
Cloathing, and all other Neceflaries and Conveniencies of Life. 
Whereas thofe Things themfelves are of very little, if any ,Ufe, 
in Phyfick, Food, Building, or Cloathing, otherwife than for. 


Ornament, -or to minifter ‘to Luxury; as Suetonius. tells us 
~ ; - of 
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of Nero, who fith’d with a Net gilt with Gold, and fhod his Mules 
with Silver; but his Wife Poppa thod her Horfes with Gold. Vit. 
Ner.c. 30. Plin, N-H. 1.33. ¢. 11. So the fame Suetonzus tells 
us, Yul. Cafar lay ina Bed of Gold, androdeina Silver Chariot. 
But Heliogabalus roed in one of Gold, and had his Clofe-ftool-Pans 
of the fame Metal. And Pliny faith, Vafa Coquinaria ex argento 
Calvus Orator fiert queritur, Ibid. Neither are thofe precious Things 
of greater Ufe to the making of Veflels, and Utenfils, (unlefs 
fome little Niceties and Curiofities,) by means. of their Beauty, 
Imperdibility, and Duétility, Of which laf, the great Mr. Boyle 
Kath among others, thefe two Inftances, in his Ejay about the 
Subtilty of Ejfuviums, Chap. 2. Silver, whofe Dué&ility, and Tra- 
Gliliiy, are very much tnfertor to thofe of Gold was, by my procuring, 
drawn out to fo flender aWire, that----- a fingle Grain of it amounted 
to teventy feven Feet, As to Gold, he demonttrates it poflible to ex- 
tend an Ounce thereof to reach to 777600 Feet, or 155 Miles and 
an half, yea, to an incredibly greater Length. 

And as to Gems, the very Stories that are told of their prodigi- 


ous Virtues, are an Argument, that they have very little, or 


none, more than other hard Stones. That a Diamond thould difco- 


- ver whether a Woman be true or falfe to her Hufband’s Bed; caufe: 


Love between Man and Wife; fecure againft Witchcraft, Plague, 
and Poifons ; that the Rudy fhovld difpofe to Cheerfulnefs, caufe 
pleafant Dreams, change its Colour againft a Misfortune. befal- 
ling, @fc. that the Sapphire fhould grow foul, and lofe its Beauty, 
when worn by one that is Leacherous ; that the Emerald thould fly 
to pieces, if it touch the Skin of any unchafte Perfon in the A& of 
Uncleannefs: that the Chry/olite fhould lofe its Colour, if Poifon 
be on the Table, and recover it again when the Poifon is off; and, 
to name no more, that the Turcorfe (and the fame is faid of a Gold 
Ring,) fhould ftrike the Hour when hung over a drinking Glof, 


and much more to,the fame Purpofe + All thefe, and many other 


fuch fabulous Stories, I fay,-of Gems, are great Arguments, that 


their Virtue is equivalent to their Value. Of thefe, and other 
Virtues, confult Worm. in his Mufaewm, 1. 1. fe. 2.0. 17, Ge. 
But as to Gems changing their Colour, there may be fomewhat 
of Truth in that, particularly in the Zurcoife laft'‘mention’d. Mr. 
Boyle obferv’d the Spots in a Turcoife, to fhift their Placefrom one 
Part to another, by gentle Degrees. So did the Cloud in an Agate- 
Handle of a Knife. A Diamond he wore on his Finger, he obferv’d 


~ 


to be more illu@rious at fom: Times than others; which a curions i 


Lady told him the had alfo obferv’d in hers. So likewife a rich 


Ruby did the-fame: - Boyle of Abjol, Reft in Bodies, ait 
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Lhe Conclufion of the Survey of Man. 


N D now having taken a View of AZan, and 
A finding every Part of him, every Thing re- 
lating to him contrived, and made in the very beft 
Manner; his Body fitted up with the utmoft Fore- 
fight, Art, and Care; and this Body, (to the great 
Honour, Privilege, and Benefit of Man,) poflefs’d 


by a Divine Part, the Soul, a Subftance made as 
it were on Purpofe to contemplate the Works of. _ 


Gop, and glorify the great Creator; and fince this 


Soul candifcern, think, reafon, and fpeak; What 


can we conclude upon the whole Matter, but that 
we lie under all the Obligations of Duty and Gra- 


titude, to be thankful and obedient to, and to fet. 


forth the Glories of our great Creator, and noble 


Benefactor! And what ungrateful Wretches are we, 


how much worfe than the poor Irrationals, if we 
do not employ the utmoft Power of our Tongue, 
and all our Members, and all the Faculties of our 


Souls, in the Praifes of Gop! But above all, 


fhould we, who have the Benefit of thofe glorious 
As and Contrivances of the Creator, be fuch 
wicked, fuch bafe, fuch worfe than brutal Fools, 


to deny the Creator (a), in fome of his nobleft - 


SEER SS SS, PEE on REET) Sa 
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(a) It was a pious, as well as juft Conclufion, the ingenious 
Laurence Bellini makes of his Opufculum de Motu Cordis, in thefe 
Words: De MotuCordis Ithac. Qua equidem omnia, fi a rudiin= 
telligentid Hominis tantum confilii, tantum ratiocinii, tantum peritia 
mille rerum, tantum fcientiarum exigunt, ad boc, ut inveniantur, feu 
ad hoc, ut percipiantur poftquam fatia funt ; illum, cujus operd, fas 
brefatafunt bac fingula, tam vani erimus atque inanes , ut exifieme- 

3 mus 


Works 
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Works? Should we fo abufe our Reafon, yea, 
-our very Senfes; fhould we be fo befotted by the 
Devil, and blinded by our Lufts, as to attribute 
‘one of the beft contriv’d Pieces of Workmanthip 

to blind Chance, or unguided Matter and Moti- 

on, or any other fuch fottifh, wretched, atheifti- 
cal Stuff; which we never faw, nor ever heard 
made any one Being (@) in any Age fince the Cre~ 
ation? No, No! But like wife and unprejudiced 
Men, let us with David fay, Pfalm cxxxix. 14, 


| 
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mus effe confilii impotem, rationts expertem, imperitum, aut ignarum 
omnium rerum 2® Quantum ad me attinet, nolim effe Rationis combos, 
fi tantum infudandum mibi effet ad confequendum intelligentiam earum 
rerum, quas fabrefaceret nefcio que Vis, que nibil intelligeret eorum | 
gua fabrefaceret ; mibi etenim viderer effe vile quiddam, atgue ridi~ 
culum, qui vellem totam @tatem meam, fanitatem, & guicquid huma- 
num eft deterrere, nibil curare quicquid eft jucunditatum, guicquid la~ 
‘titiarum, quicquid commodorum ; non divitias, non dignitates: non poe = 
nas etiam, @& vitam, ipfam, ut gloriari poffem poftremd invent|]2 
unum, aut alterum, © fortaffe me invenifjé quidem ex 113 innumerts, 
que produxiffet, nefcio quis ille, gui fine labore, fine curd, nihil co- 
gitans, nibil coynofcens, non unam aut alteram rem, negue dubié fed 
certd produxifjet innumeras innumerabilitates rerum in boc tam immenfo 
| fpatio corporum, ex quibus tetus Mundus compingitur. Ab Dehm tm- 
mortalem! Video prafens numen tuum in bifce tam prodiziofis Genera~ 
tionis inittis, © inialtiffima corum contemplatione defixus, nefcio qua 
veftro admirationis conciter, & quafi divine furens cobibere me minime 
poffum quin exclamem, 
“Magnus Dominus! Magnus Fabricator Hominum Deus! . Magnus 
— atgue Admirabilis! Conditor rerum Deus quam Magnus es! Bellin, 
de Mot. Cord. fin. 

(a) Hoc [7. e, mundum effici ornatifimum, & pulcherrimum ex 
concurfione fortuita] qui exiftimat fier potuiffe, non intelligo cur non 
idem putet, fi innumerabiles unius, @ vigints forma literarum, vel 
auree, vel qualeflibet, aliquo conjiciantur, poffe ex bis tn terram ex- 
cuffs annales Ennii ut deinceps legi poffint, effict, @e.------ Quod fi 

undum efficere pote/? concurfus Atomorum, cur porticum, cur tems 

plum, cur domum, cur urbem non poteft? Qua funt minus operofa, & 
muito quidem faciltora, Cic, de Nat, Deor, 1, 2. ¢ 37- 
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(with which Iconclude,) J will praife thee, for F 
am fearfully and wonderfully made; marvellous are 
thy Works, and that my Soul knoweth right well. 

‘Having thus made what (confidering the Copi+' ” 
oufnefs and Excellence of the Subje&,) may be 
called a very brief Survey of AZan, and feen fuch: 
admirable Marks of the Divine Defignand Art; let» _ 
us next take a tranfient View of the other inferior’ — 
Creatures; and begin with Quadrupeds. 
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Of their Prone Pofture- 


N taking a View of this Part of the Animal 
World, fo far as the Structure of their Bo- 
dies is conformable to that of Man, I thall 

pafs them by, and only take Notice of fome Pe- 
Cculiarities in them, which are plain Indications of 
Defign, and the ra Super-intendence and Ma- 
nagement. And, The moft vifible apparent 
Variation i is the Prone epay oo of their Body: Con- 
cerning which, I fhall take Notice only of two 
Things, the Parts miniftring thereto, and the Ute 
and Benefit thereof. 

I. As for the Parts, it is obfervable, That in alt 
thefe Creatures, the Legs are made exa@tly confor- . 
mable to this Pofture, as thofe in Man are to his 
erect Pofture: And what is farther obfervable alfo, 
is, that the Legs and Feet are always admirably 
fuited to the Motion and Exercifes of each Ani- 
mal. In fome they are made for Strength only, to 

fuppost 
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fupport a vaft, unwieldy Body; (a); in others they 


are made for Agility and Swiftnefs (b), in fome 
they are made for only Walking and Running, in 
others for that, and Swimming too (c); in others 
for Walking and Digging (@); and in others for 
Walking and Flying (e): In fome they are made 
more lafk and weak, for the plainer Lands; in o- 
thers rigid, ftiff, and lefs flexible (/), a 

| ing 


a 


(a) The Elephant being a Creature of prodigious Weight, the 
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largeft of all Animals, Pérny faith, hath its Legs accordingly made - 


of an immenfe Strength, like Pillars, rather than Legs. 


(8) Deer, Hares, and other Creatures, remarkable for Swiftnefs, - 


have their Legs accordingly flender, but withal ftrong, and every 
Way adapted to their Swiftnefs. : 

(c) Thus the Feet of the Otter are made, the Toes being all 
conjoined with Membranes, as the Feet of Geefe and Ducks are. 
And in Swimming, it is obfervable, That when the Foot goes fore 
ward in the Water, the Toes are clofe ; but when backward, they 
ave {pread out, whereby they more forcibly firike the Water, and» 
drive themfelves forward. The fame may be obferved alfo in Ducks 
and Geefe, &e. 

Of the Caffor or Beawer, the French Academifis fay, The Strue 


Gure of the Feet was very extraordinary, and fuffictently demonfira= 


ted, that Nature hath defign'’d this Animal to live inthe Water, as 


aell as upon Land, For although it had four Feet, like Terreftrial ~ 


Animals, yet the bindmoft feemed more proper to fwim than walk 


with, the five Toes of which they were compos 'd, being joined together _ 
like thofe of a Goofe by a Membrane, which ferves this Animal to 


frm with, But the fore Ones were made otherwtfe; for there was 
no Membrane which beld thofe Toes jorned together: And this was re= 


guifite, for the Conweniency of this Animal, which ufeth them as 


Hands like a Squirrel, when be cats, Memoirs for a natural Hiftoe 
ry of Animals, pag. 84. 

(d) The Mole’s Feet are a remarkable Inftanee. 

(e) The Wings of the Ba? are a prodigious Deviation from Na- 


ture’s ordinary Way. So it is in the Virgrnian Squirrel, whofe 


Skin is extended between the Fore-legs and its Body. 


(f) Of the Legs of the Elk, the French Academifts fay, l= 


though fome Authors report, That there are Elks in Mufcovia, whofe 


Legs 5 


age 
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fing the Ice, and dangerous Precipices of the high 
Mountains (a); in fome they are fhod with rough | 
and hard Hoofs, fome whole, fome cleft; in others 
- with only a callous Skin. In which latter, it is ob- 
fervable that the Feet are compos’d of ‘Toes, fome 
_ fhort for bare-going; fome long to fupply the Place 
- of a Hand (4); fome armed with long and ftrong 
Talons to catch, hold, and tear thePrey ; fome fen- 
ced only with fhort Nails, to confirm the Steps in 
Running and Walking. ~ 

II. As the Pofture of Man’s Body is the fitteft 
for a rational Animal, fo is the prone Pofture of . 
Quadrupeds the moft ufeful and beneficial to them- 
felyes, as alfo moft ferviceable to Man. For they 
are hereby better made for their gathering their 
Food, to purfue their Prey, to leap, to climb, to 
fwim, to guard themfelves againft their Enemies 5... 
and, ina Word, to do whatever may be of principal 
Ufe to themfelves; as alfo they are hereby rendered 
more ufeful and ferviceable to Man for carrying his 
Burdens, for tilling his Ground; yea, even for his 


‘Sports and Diverfions. 
. And 


eee 


Legs ave jointlefs; there is great Probability, that this Opinion is 
founded on what is reported, of thofe Elks of Mufcovia,’ as well as of 
Caefar’s Alce, and Pliny’s Machlis, that they bave Legs fo fiiff and 
inflexible, that they do run on Ice without flipping; wbich is a Way 
that is reported that they bave to fave themfelves from the Wolves, &C. 
Ibid. p. 108, . | 

(a) The common tame Goat (whofe Habitation is generally on 
Mountains and Rocks, and who delighteth to walk on the Tops 
of Pales, Houfes, &c. and to take great and feemingly dangerous 
Leaps) I have obfery’d, hath the Joints of the Legs very tiff and 
ftrong, the Hoof hollow underneath, and its Edges fharp. The 
like, I doubt not, is to be found in the Wild Goat, confidering 
what Dr. Schexchzer hath faid of its climbing the moft dangerous 
Craggs of the Alps, and the Manner of their hunting it. id. 
Iter. Alpin. 4. p. 9- 

(6) Thus in Apes and Monkeys, in the Beaver before, and divers 
others. (a) It 
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‘And now I might here add a Survey of the excel- 
lent Contrivances of the Parts miniftring: to. this 
Pofture of the four-footed Animals, the admirable 
Structure of the Bones(a@), the Joints and Mufcles, 
their various Sizes and Strength; their commodious 
’ Lodgment and Situation, the nice A°quipoife of the 
Body, with a great deal more to the fame Purpofe. 


But I fhould be tedious to infift minutely upon fuch' 


Particulars’; and befides,, I have given a Touch 
upon thefe Kinds of Things, when I fpake of Man, 

Paffing by therefore many Things of this Kind, 
that might deferve Remark, TI fhall only confider 
fome of the Parts of the Quadrupeds, differing 
from what is found in Man (4), and which are ma- 
nifeft Works of Defign. er 


Rn eS een eS) ee 
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(a2) It isa fingular Provifion Nature hath made for the Strength 
of the Lion, if that be true, which Ga/en faith is reported of its 
Bones being not hollow (as in other Animals) but folid: Which 
Report he thus far confirms, that moft of the Bones are fo; and 
that thofe in the Legs, and fome other Parts, have only a {mall 
and obfcure Cavity inthem. Vid, Galen. de Uf. Part. f. 11. c, 18. 

(4) Thefe Sorts of Differences in the Mechanijm of Animals, upon 
the Score of the Pofition of thetr Bodies, occur fo often, that it would 
he no mean Service to Anatomy------ if any one would giveus a Hiffo~ 
ry of thofe Variations of the Parts of Animals, which [pring from 
the. different Poftures of their Bodies, Drake Anat. V. 1, B. 1. 
~ Ke 17. : , 


- 
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Of the Heads of Quapxupsps. 


T is remarkable that in Man, the Head is of 
onefingular Form; in the four-footed Race, as 

_ various as their Species. In fome, fquareand large, 
fuitable to their flow Motion, Food, and-Abode; in 
others lefs,  flender and fharp, agreeable to their 
f{wifter Motion, or to make their Way to their Food 
(a), or Habitation under Ground (4). But paffing 
by a great many Obfervations that might be made 
of this Kind, I thalbftopa little at the Brain, as 
the moft confiderable Part of this Part of the Body, 
being the great Inftrument of Life'and Motion ‘in 

- Quadrupeds, as it is in Man of that, as'alfo in all 
~ Probability the chief Seat of his immortal Soul. 
And accordingly it is a remarkable Difference, that 
in Man the Brain is large, affording Subftance and 
Room for fo noble a Gueft; whereas in Quadrupeds, 
it is but fmall. And another Thing, no lefs remark- 
able, is the Situation of the Cerebrum and Cerebellum, 
or the greater and leffer Brain, which I fhall give in 
4 the 
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(a)-Thus Swine, for Inftance, who dig in the Earth for Roots, 
and other Food, have their Neck, and all Parts of their Head very 
well adapted to that Service. Their Neck thort, brawny and ftrong 5 
their Eyes fet pretty high out of the Way; their Snout Jong; their 
Nofe callous and ftrong ; and their Senfe of Smelling very accurate, 
to hunt out and diftinguifh their Food in Mud, under Ground, and 
other the like Places where it lies concealed. 

(2). What hath been faid of Swine is no lefs, rather more re- 
markable in the Mole, whofe Neck, Nofe, Eyes and Ears, are all 
fitted, in the niceft Manner, to its fubterraneous Way of Life. 

(a) Wilks 


& 
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the Words of one of. the moft exact Anatomifts we 
have of that Part (a): ‘‘ Since, faith he, Gop hath 
** given to Mana lofty Countenance, to behold the 
‘* Heavens, and hath alfo feated an immortal Soul 
** in the Brain, capable of the Contemplation of 
** heavenly Things; therefore, as his Face is erect, 
** fo the Brain is fet in an higher Place, namely, 
‘* above the Cerchellum, and all the Senfories. But’ 
‘* in Brutes,. whofe Face is prone towards the 
<*. Earth, and whofe Brain is capable of Speculation, 
‘* the Cerebellum, (whofe Bufinels it is to minifter to 
“* the Actions and Funétions of the Precordia, the. 
‘* principal Office in thofe Creatures) in them is fi- 
“* tuated in the higher Place, and the Cerebrum 
“* lower. -Alfo fome of the Organs of Senfe, as 
‘¢ the Ears and Eyes, are placed, if not above the 
‘* Cerebrum, yet at leaft equal thereto. 

Another Convenience in this Pofition of the Ce- 
rebrum and Cerebellum, the laft ingenious Anato- 
mift tells us is this (4), ‘* In the Head of Man, 
** faith he, the Bafe of the Brain and Cerebell, yea, 
** of the whole Skull, is fet parallel to the Hori- 
“* zon; by which Means there is the lefs Danger 
** of the two Brains joggling, or flipping out of 
** their Place. But in Quadrupeds, whofe Head 
** hangs down, the Bafe of the Skull makes a right | 
** Angle with the Horizon, by which Means the 
** Brain is undermoft, and the Cerebell uppermott ;- 
_ §* fo that one would be apt to imagine the Cere- 
*¢ Dell thould not. be fteady, but joggle out of its 
“< Place.”? ‘Io remedy which Inconvenience, he 
tells us, ‘* And left the frequent Concuffions of 
** the Cerebell fhould caufea Fainting, or diforder- 
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__ (a) Willis Cereb, ‘Anat, cap. 6, Cumgue huic Deus os fublime 
dederit, &c. 


(2) Id, paulo poft. In capite bumano Cerebri & Cerebelli, my 
(4) 9b 
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<¢ ly Motion of the Spirits about the Precordia, 
“* therefore,by theArtifice of Nature, fufficientPro- 

“¢6 vifion is made in all, by the Dura Meninx clofe- 
<< ly encompafling the Cerebellum; befides which, it 
‘¢ is (in fome) guarded with a ftrong bony Fence; 
“© and in others, asthe Hare, the Coney, and fuch 
“© leffer Duadrupeds, a Part of the Cerebell is on 
“© each Side fenced with the Os Letrofum: So that 
“< by this double Stay, its whole Mafs is firmly 
** contained within the Skull. 2 

Befides thefe Peculiarities, I might take notice 
of divers other Things no lefs remarkable, as the 
Niétitating Membrane of the Eye (a), the different 
Paffages of the Carotid Arteries (4) ee the 
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(a) See Book IV. Chap. 2. Note (a) p. 107. 

(b) Arteria Carotis aligquanto poftertus in bomine quam in alio 
guowis animali, Caloariam ingreditur , feil. juxta illud foramen, per 
quod finus lateralis in Venam jugularem defiturus cranio elabitur 5 
nam in ceteris bec arteria [ub extremitate, feu procefju acuto offis pen 
trofi, inter cranium emergit: verim in captte humano, eadem, amba- 

ge longicri circumduéta (ut fanguinis torrens, priufquam ad cerebri 
oram appellit, fra&to impetu, lenizs & placidins fiuat) prope fpecums 
ab ingreffu finis lateralis fa&tum, Calvaria bafin attingit ;------ &S 
in majorem cautelam, tunica infuper afcititid craffiore invefiitur, And 
fo he goes on to fhew the Gonveniency of this Guard the Artery 
hath, and its Paflage to the Brain, and then faith, Si bujufmodi 
conformationis ratio inguiritur, facile occurrit, in capite humano, ubi 
generofi affetius & magni animorum impetus ac ardores excitantur, 
fanguinis in Cerebri oras appulfum debere effe liberum & expeditum, Ge. 
Atque hoc quidem refpeétu differt Homo @ plerifque Brutis, quibus, | 
Arteria in mille furculos divifa, ne fanguinem pleniore alvzo, aut 
_citariore, quam par eft, curfu, ad cerebrum evebat, Plexus Retifore 
mes confituit, quibus nempe efficitur, ut fanguis tardo admodum, leni« 
que & equabili fere fillicidio, in cerebrum illabatur, And thenhe — 
goes on to give a farther Account of this Artery, and the Rete mie 
rabile, in divers Creatures, Willis, ibid. ¢, 8. 
{a) Gales 


3.22. The Necks of Quaprupens. Boox VE. 
Skull, their Branching into the Rete Adirabile (a), 
the, different Magnitude of the Nates, and fome 
other Parts of the Brain in: Beafts,.. quite different’ 
from what itis in Man: But the Touches already 
given, may be Inftances fufficient to prevent my 
being tedious.in inlarging upon thefe admirable 
Works of God. 
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Of the Necks of Quans uPEDS. 


7*-R O M the Head pzfs we to the Neck, no 
F principal Part of the Body, but yet a good 
Inftance of. the Creator’s Wifdom ‘and Defign,. in- 
afmuch as in Man it is fhort, agreeable to the 
Erection of his Body; but in the Four-footed 
Tribe it is long, anfwerable to the Length of the 

Legs - 


SCENT EE Lee 


(a) Galen. thinks the Rete mirabile is for concoéting and elabora- 
ting the Animal Spirits, as the Epididymides, [the Convolutions, 


niproad ss Aung | are for elaborating the Seed, De Uf. Part. J, 
g-¢. 4, This Rete is much more confpicuous: in Beafts than Man: 
and, as Dr. Willis well judges, ferves, 1. To bridle the too rapid. 
Incurfions of the Blood into the Brainof thofe Creatures, -»whofe 
Heads hang down much, 2. To feparate fomeof the fuperfluous 
ferous Parts of the Blood, and fendthem: to. the Salival Glands, 
before the Blood enters: the Brain of thofe Animals, whofe Blood * 
is naturally of a watery Conftitution. 3. To obviate any Obftru~ 
tions that may happen in the Arteries, by giving a free Patlage 
thro” other Veffels, when fome are ftopped. - . 

In Quadrupeds, as the Carotid Arteries are branched. into. the 
Rete Mirabile, for the bridling the too rapid Current of Blood into 
‘the Brains fo the Vertebral Arteries are, near their Entrance into’ 
the Skull, bent into an acuter Angle thanin Man, which is a wife 
Provifion for the fame Purpofe. 

(a) It 


| 
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Legs (a), and in fome of thefe long, and lefsftrong, 
ferving to carry the Mouth to the Ground; in. 


_ others fhorter, brawny, and ftrong, ferving to dig, 


_and heave up great Burdens (8). 


But that which deferves efpecial Remark is, that 
peculiar Provifion made in the Necks of all, or moft 
granivorous Quadrupeds, for the perpetual holdings 
down their Heads in gathering their Food, by that 
ftrong,, tendinous, and. infenftble Aponeur offs or Li- 
cament (c),. braced, from the Head to the middle 
of the Back, .. By..which means the Head,,. altho? 
heavy, may be long held. down without any La- 


-bour, Pain, or Uneafinefs to the. Mufcles of the. 


Neck, 


(a) It is very remarkable, that in all the Species of Quadrupeds, 
this Equality holds, except only the Elephant 3 and that there thould 
be a fufficient {pecial Provifion made for that Creature, by its Pro- 
bofcis or Trunk. A Member fo admirably contrived, . fo curioufly.. 
wrought, and with fo great Agility and Readinefs applied by that 
unweildy Creature to all its feveral Occafions, that I take it to bea 
inanifeft Inftance of the Creator’s Workmanfhip. See its Anato- 
my in Dr. 4. Moulen’s Anat. of the Elephant, p. 33», As alfo in’ 
Mr. Bigir’s Account in Phil, Tranf. No. 326. 

Aliorum ea eft bumilitas ut cibum terrerem roftris facilé contin= 
gant. Que autem altiora funt, ut Anferes, ut Cygni, ut Grues, ut 


Cameli, adjuvantur proceritate collorum, Manus etiam data Ele. 


phantis, qui propter magnitudinem corporis difficiles aditus habebant ad 
pafum. Cic. de Nat. Deor. 1]. 2. c. 47. . 
Quod its animalibus que pedes habent fiffos in digitos, Collum bre- 


| wius fit fattum, quam ut per ipfum Cibum ort admovere queant: its 


wero que ungulas habent folidas, aut bifidas, longius, ut prona atque 


_ inclinantia pafet queant. Qui id etiam opus non fit Artificis utilita- 


tis memoris? Ad bec quod Grues ac Ciconie, céim crura: haberent 
longiora, beam caujam Roftrum etiam magnum, © Collum lonzius 
babuerint, Pifces autem neque Collum penitus habuere, utpote gui ne~ 
que Crura babent. Quo paéio non id etiam eff admirandum? Galen, 


de Ufw Part. 1. 11. c 3. 


(4) As in Moles and Swine, in Chap. 2. Note (a) p. 319. mies 
(¢) Called the Whiteleather, Packwax, Taxwax, and Fixfax.: 
‘ (a) The 


a 
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Neck, that would otherwife be wearied by being fo be 
long put upon the Stretch. | ‘ 
a 


Cleo “Pirie: 
Of the Stomachs of QuavRuPEDs. 


F R OM the Neck, let us defcend to the Sto- 
‘mach, a Part as of abfolute Neceffity to the 
Being and Well-being of Animals, fo is in the fe- 
veral Species of Quadrupeds, fized, contrived, and 
made with the utmoft Variety and Art. (a)-What 
Artift, what Being, but the infinite Confervator 
of the World, could fo well adapt every Food to 
all the feveral Kinds of thofe grand Devourers of 
it! Who could fo well fuit their Stomachs to. the 
Reception and Digeftion thereof ;.one kind of Sto- 
mach to the Carnivorous, another to the Herba- — 
ceous Animals; _ one fitted to digeft by bare Mafti-_ 
cation; and a whole Set of Stomachs in others, 
to digeft with the Help of Rumination! Which 
laft Act, together with the “pparatus for that Ser- 
vice, is fo peculiar, and withal fo curious an Arti- 
fice of Nature, that it might juftly deferve'a more 

; . parti- 
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(a) The. peculiar Contrivance and Make of the Dromedary’s or | 
Camel's Stomach, is very remarkable, which I will give from the 
Parifian Anatimifts + At the Top of the Second [of the 4 Ventricles} — 
there were feveral fguare Holes, which were the Orifices of about 30 
Cavities, made like Sacks placed between the two Membranes, which 
do compofe the Subfiance of this Ventricle. The View of thefe Sacks 
made us to think that they might qwell be the Refervatories, where, 
Pliny, faith, that Camels do a long Time keep the Water, which they 
drink in great Abundance------ to fupply the Wants thereof in the 
dry Defarts, &c. Vid. Memoirs, &c. Anat. of Dromedary, 
P39. Seealfo Peyer, Merycol, 1, 2. c. 3. 

(a) Book 


— 
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i particular Enquiry; but having formerly mentioned 


it (a), and left I fhould be too tedious, I fhall pafs 


rit by: 


Stree i rey dete ty 
CHAP. V. 
Of the Hearts of QUADRUPEDS, 


N this Part there is a notable Difference found 
between the Heart of Man and that of Beafts, 
concerning the latter of which I might take No- 
tice of the remarkable Conformation of the Hearts 
of Amphibious Quadrupeds, and their Difference 
‘from thofe of Land-Animals, fome having but one 
‘Ventricle (4), fome three (c), and fome but two, 
(like Land-Animals) but then the Foramen Ovale 
therewith (¢). All which may be juftly eftéemed 


as 
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(a) Book YV, Chap. 11. 

(4) Frogs are generally thought to have but one Ventricle in their 
Hearts. 

(c) The Tortorfe hath three Ventricles, asthe Parifian Acade- 
mifis in their Memorrs affirm. Befides thefe two Ventricles [ before 
{poken of ]. which were tn the binder Part of the Heart, ° which fa- 
ceth the Spine, there was, fay they, a third in the Fore-part, inclie 
ning a little towards the Right. fide, &c. Memoirs, &c. p. 259. But 
Mr. Bu/fiere charges this as a Miftake in thofe ingenious Gentlemen, 
and afferts there is but one Ventricle in the Tortor/e’s Heart. See 
his Defcription of the Heart of the Land-Tortoife, in Philof, Tranf. 
yay SS ; 4 

(d) The Sea-Calf is faid by the French Academifis, to have this 
Provifion, andtheir Account of itisthis: Irs Heart was round and 
fiat. les Ventricles appeared very large, and its Auricles fmall,.-+. 
Underneath the great Aperture, through which the Trunk ofthe Vena 
Cava conveyed the Blood inte the right Ventricle of the Heart, there 
twas anviber, which penetrated into the Arteria Venofa, and from 


‘ thence 
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as wonderful, as they are excellent Provifions for 
the manner of thofe Animals living. But T.fhall. 


content myfelf with bare Hints of thefe Things, 


and {peak only of two Peculiars more, and that but . 


briefly. 


is near the middle of the whole Body ; ; in Man, 
mearer the Head (a)., The. Reafons: of which I 


fhall give from one of the moft curious Anatomifts ~ 


Of, that part (4). ‘* Seeing, faith the, the Trajecit- 
on and Diftribution of the Blood depends whol- 
€¢ ‘ly on the Syftole of the Heart, . and that its Li- 
“¢ quor is not driven of its own Ware fo readily 
<¢ into the upper Parts as into Veflels even with it, 
<¢ or downwards into thofe under it: If the Situa- 
*¢ tion of the Heart had been farther from the Head, 
“¢< it muft needs either have been made ftronger to 
€¢ caft out its Liquor with greater Force; or elfe 
“¢ the Head would want its due Proportion of 
*¢ Blood. But in Animals that have a longer Neck, 
<< and which is extended towards their Food as-it 
*¢-were, the Heart is feated as far from the other 
‘* Parts; and they find no Inconvenience from it, 
*€ becaufe they feed with their Head for the moft 


<¢ part hanging down; and fo the Blood, as it/hath 


** farther to go to their Head than in others, fo it 
‘¢ goes a plainer and often a fteep Way (c). 


2 ES ST 


. 
thence into the left Ventricle, and afterwards into the Aorta. This . 


Hole, called the Foramen Ovale 1 the Fatus, makes the Anaftomo= 


fis, -hy the Means of which, the Blood goes from the Cava into the — 
Aorta, without paffi ing thro” the Lungs. French Anatomifis, P, _ 


124. 


Arif. Hift... Any 126.17. 

(6) Dr. Lower de Corde, c. 1s 

(c) I might have mentioned another wife Provifion from the 
fame Author, which take in hisown Words: In Vituls & E- 
quis, imd plerifque aliis animalibus majoribus, nbn felas propa- 


gines a@ Nervo fexti paris ut in Homine, fed etiam plurimas a 
Nerve 


.Y 


One is, the Situation of the Heart, which in Beafts 


(2) Try re Kelley Tepl To usc Aw ey AvPpare, Bec. ; 
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 -Theother peculiar Matter is, the faftening (I for- 
merly mentioned) which the Coné‘of the Pericardium 
hath in Man to the Diaphragm (a), whereas in all 
_ Quadrupeds it is loofe. By which means the mo- 
tion of the AZidriff, in that neceflary AQof Refpi- 
_ Yation,is affifted both in the upright Pofture of Man, 
as alfo in the prone Pofture of Quadrupeds, (b), 
which would be hinder’d, or render’d-more difficult, 
if the Cafe was otherwife: ‘* Which muft needs be 
** the Effect of Wifdom and Defign, and that Man 
‘* was intended by Nature to walk ereét, and not 
_ ** upon all-four, as Quadrupeds do: To exprefs 
_ itin the Words of a great Judge in fuchMatters (c). 


x 
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Nervo intercoftali, ubi refta cor tranfit, cor accedere, imd in paren= 
chyma eus dimitti: @ hoc ideo d Naturd guafi fubjidium Brutis com= 
pardium, ne capita gue terran prona Spetiant, ‘non fatis facile aut 
eoptose Spiritus Animales impertirent. “Blafii Anat. Animal. Par. 1. 
c. 4. ex Lowero, de Corde. : 
(2) Diapbragmatis circulo nerveo firmiter adberet [ Pericardium] 
quod Homini fingulare; nam ab eo in Canibus @ Simiis diftat, item 
in aliis animealibus omnibus, . Bartholin. Anat, . 2.c. 5. { 
(6) Finalem caufam quod attinet,-»----citm ereélus fit Homiuis inn 
. feffus aique figura, eoque facilids abdominis wifcera uo pondere defcen- 
dant, minore Diaphragmatis nixu atgue Syfole ad Infpirationem opus 
eft: porrd, cum in LE'xfpiratione pariter necefJarium fit Diaphragnia 
_ relaxari,-+----civm capfula cordis omnino conneElendum fuit, in Homie 
ne, ne forte, guamadiu erectus incedit, ab Hepatis, aliorumgue vifce= 
_ rum appenforum pondere deorfum aded deprimeretur, ut negue Pulmo fa- 
tis concidere, neque Ex{piratio debito modo peragt potucrit.” Quocirca 
in Quadrupedthus, ubi abdominis wifcera in ipfum Diapbragma incum= 
~. bunt, ipfumgue in peforis cavitatem [20 pondere impellunt, iffa parti 
um accretio Ex{pirationt quidem inutilis, Infpirationt autem debitam 
Diaphragmatis tenfionem impediendo, pror {us incommoda Juiffet. Lowe 
9€¥,vib. p. 8. 
(c) Dr. Tyfon’s Anatomy of the Orang. Outang, in Ray’s Wifdom 
of God, p. 262. : 
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CHAP. VL 


Of the Difference between Man and QUADRU- 
+ peDs in the Nervous Kind, 


HERE is only one Difference more between 
| Man and Quadrupeds that I fhall take Notice 
of, and that isthe Nervous Kind: And becaufe it 
would be tedious to infift upon many Particulars (2), 
I thall, for a Sample, infift chiefly.upon one, and 
that is, of Nature’s prodigious Care for a due Com-_ 
munication and Correfpondence between the Head 
and Heart of Man, more than what isin the four- 
footed Tribe. For this Purpofe, befides the Cor- 
refpondence thofe Parts have by means of the 
Nerves of the Par Vagum, (common both to Man - 
and Beaft) there is a farther and more fpecial Com- 
munication and Correfpondence otcafioned by the 
Branches (4) of the Intercoftal Pair, fent from the 
Cervical Plexus to the Heart, and Precordia. By 
which means the Heart and Brain of Man have a 

mutual 
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(2) Amongft thefe, I might name the Seat of the Nerves pro- 
ceeding from the Medulla Spinalis, which Dr. Lower takes notice 
of. In Beafts, whofe Spine is above the reft of the Body, the 
Nerves tend direétly downwards; butin Man, it being erect, the 
Nerves fpring outof the Spine, not at Right, but in Oblique 
Angles downwards, and pafs alfo in the Body the fame Way. 
Ibid. p. 16. ‘ 

(b) In plerifque Brutis tanttm bdc vid (i. e.by the Par vagum) 
& wix omnino per ullos Paris Intercoftalis Nervos, aditus ad cor aut 
Appendicem ejus patefcit. Veriim in Homine, Nervus Intercoftalis, — 
preter officia ejus in imo ventre buic cum ceteris animalibus communiay 
‘etiam ante peftoris clauftra internuntti fpecialts loco eft, qui Cerebri 
& Cordis fenfa mutua ultra citraque refert, Willis Nervor. Defer.” 


& Ufus, c, 26. & 
(a) Id. 


* 
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mutual and very intimate Correfpondence and Con« 

_ cern with each other, more than is in other Crea- 
_ tures; or as one of the moft curious Anatomifts 
‘and Obfervers of thefe Things faith (a): ‘* Brutes 
“* are as it were Machines made with a fimpler 
** and lefs operofe Apparatus, and endowed there- 
** fore with only one and the fame Kind of Mo- 
** tion, are determined to do the fame Thing: 
_*% Whereas in Man, ‘there isa great Variety of 
** Motions and Actions. For by the Commerce 
_** of the aforefaid Cervical Plexus (b) he faith, The 
** Conceptions of the Brain prefently affect the 
‘¢ Heart, and agitate its Veflels and whole Ap- 
_ ** pendage, together with the Diaphragm. From - 
- ** whence the Alteration in the Motion of the 
** Blood, the Pulfe, and Refpiration. So alfo, on 
** the contrary, when any. Thing affects or alters 
** the Heart, thofe Imprefiions are not only..re- 
** torted to the Brain by the fame Duét of the 
‘Nerves, but alfo the Blood itfelf (its Courfe 
being once changed) flies to the Brain with a - 
different and unufual Courfe, and there agita- 
ting the animal Spirits with divers Impulfes, 
produceth various Conceptions and ‘Thoughts 
_** in the Mind.” And he tells us, ‘* That hence it 
** was that the ancient Divines and Philofophers 
** too, made the Heart the Seat of Wifdom; and, 


hy certainly 


t <¢ 
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(a) Id. Ib. Dum bane utriufgue fpeciei differentiam perpendo, 
fuccurrit animo, Bruta ele velut machinas, &e. 
(4) That our great Man was not miftaken, there is great Rea- 
fon to imagine, from what he obferved in difleéting a Fool, Bes 
fides, the Brain being but {mall, he faith, Precipua autem difert- 
_ Minis nota guam inter illius @ wiri cordati partes advertimus, hecce 
erat; nempe quod preediffus Nerwi Intercoftalis Plexus » guem Cerebrj 
© Cordis internunciam &F Hominis proprium diximus, in-Stulto boc 
valde exilis, & minori nervorum fatellitio fiipatus fuerit. Thid, 
al Q 


(4) Td, 


ie 
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‘* certainly (fays he) the Works of Wifdom and 
<¢ Virtue do very much depend upon this Com-'_ 
<© merce which is between the Heart and Brain:”’ © 
And fo he goeth on with more to the fame Pur-~ 
pofe. Upon the Account of this Interco/tal Com- 
merce with the Heart, being wanting in Brutes, — 
there is another fingularly careful and wifeProvifion — 
the infinite Creator hath made in them, and that 
is, That by Reafon both the Par Vagum, and the 
Intercofial too, do not fend their Branches to the 
Heart, andits Appendagein Brutes; therefore, left 
their Heart fhould want a due Proportion of Ner- 
vous Veflels, the Par Vagum fends more Branches 
to their Heart than to that of Man. This, as it is 
a remarkable Difference between rational and ir- ~ 
rational Creatures; fo it is as remarkable an Ar- 

ument of the Creator’s Art and Care; who al- 
though he hath denied Brute- Animals Reafon, and _ 
the Nerves miniftring thereto, yet hath another 
Way fupplied what is neceffary to their Life and 
State. But let us hear the fame great Author’s 
Defcant upon the Point (a) ; ‘‘ Indfmuch, faith he, 
‘* as Beafts are void of Difcretion, and but little 
‘© fubjeét to various and different Paffions, therefore 
«© there wasno Need that the Spirits, that were to 
<* be convey’d from the Brain to the Precordia, 
‘* fhould pafs two different Ways, namely, one 
‘<< for the Service of the vital Fundtions, and ano- 
<< ther for the reciprocal Impreffions of the Affe- 
‘© Gions; but it was fufficient that all their Spirits, 
‘© whatever Ufe they were detigned for, fhould be 
‘© convey’d one and the fame Way. 


~j4 
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(a) Id. ib. cap. 29. In quantum Beflie@ predentid carent, @ va= 
rits qed. [gue paffonibus, Fe. 
Here 
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Here now in the Nervous Kind we have manifeft 
Aéts of the Creator’s Defign and Wifdom, in this 
fo manifeft and diftin@ a Provifion for rational and 
irrational Creatures; and that A@an was evidently 
intended to be the one,as the Genus of Quadrupeds 
was the other. — | 
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The ConNcLusion. 


N D now it is time to paufe a while, and re- 
flect. upon the whole. And as from the Con- 
‘fiderations in the preceding Book, we have efpeci- 
al Reafon to be thankful to our infinitely merciful 
Maker, for his no lefs kind than wonderful Con- 
trivances of our Body; fo we have Reafon, from 
this brief View I have taken of this laft Tribe of 
the Creation, to acknowledge and admire the fame 
Creator’s Work and Contrivances in them. Forwe 
have here a large Family of Animals, in every par- 
ticular Refpe&t, curioufly contrived and made, for 
that efpecial Pofture, Place, Food, and Office or 
Bufinefs which they obtain inthe World. So that 
if we confider their own particular Happinefs and 
Good, or Man’s Ufe and Service; or if we view | 
them throughout, .and confider the Parts whercin 
they agree with Man, or thofe efpecially wherein 
they differ ; we fhall find all to be fo far from be- 
ing Things fortuitous, undefigned,-or any Wa y ace . 
cidental, that every Thing is done for the beft ; 
all wifely contrived, and incomparably fitted up, 
and every Way worthy of the great Creator. And 
2 he 
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_ he that will fhut his Eyes, and not fee Gop (a) in 
thefe his Works, even of the poor Beafts of the 
Earth, that will not fay (as Eiibu hath it, Fob — 
xxxv. 10, 13.) Where is God my Maker, who teach- 
eth us more than the Beafts of the Earth, and ma- 
hketh us wifer than the Fowls of the Heaven? Of 
fuch an one we may ufe the Pfalmift’s Expreffion, 
Pfal. xtix. 12. That be is like the Bea/ts (6) that 
peri. 
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(a)-------- Deum namque ire per omnes 
Terrafque tratufque Maris, Coelumque profundum, 
Hine Pecudes, Armenta, Viros, genus omne Ferarum, ; 
7 Virgil. Geor. 1. 4. 
(2) Illos qui nullum oninino Deum effe dixerunt, non modo non 
Philofopbos, fed ne bomines quidem fuiffe dixerim ; gui, mutis fi- 
“millimi, ex folo corpore conftiterunt, nibil videntes animo, Lattant. 
Myiys\ tf. . 
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~ BOOK VIL 
4 SURVEY of Binns. 


A VING briefly, as well as I could, 
difpatched the Tribe of Quaarupeds; 1 
fhallnext take a brief and tranfient View™ 
“= of the feathered Tribe. 
ind here we have another large Province to ex- 
€ in, if we fhould defcend to every Thing 
_ wherein the Workmanthip of the Almighty appears. 
~ But Imuft contra& my Survey,as much as may be; 
and fhall therefore ‘give only fuch Hints and 
‘Touches upon this curious Family of Animals, as 
‘may ferve for Samples of the reft of what might be 
Pobierveg, © 
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Of the Motion of Birps, and the Parts mini- 

= ps firing thereto. | | 


_§ this Tribe hatha different Motion from that 
“&. of other Animals, and an amphibious Way of 
_ Life; partly in the Air, and partly on the Land and 
_ Waters; fo is their Body accordingly fhaped, and all 
__ their Parts incomparably fitted for that W ay of Life 
_and Motion ; as willbe found by a curfory View of 
~ fome of the Particulars. And the 
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I And moft vifible Thing, is the Shape andMake 
of their Body, not thick and clumfy, but incom- 
parably adapted to their Flight: Sharp before, to ' 
pierce and make Way through the Air, and then 
by gentle Degrees rifing to its full Bulk. To which 
we may add, | 

II. The neat Pofition of the Feathers throughout 
the Body ; not ruffled, or difcompofed, or placed 
fome this, fomea contrary Way, according to the 
Method of Chance ; _ but all artificially plac’d (a), 
for facilitating the Motion of the Body, and its Se-- 
curity at the fame Time, by way of Cloathing : 
And for that End, nioft of the Feathers tend back- 
ward, and are laid over one another in exact and 
regular Method, armed with warm and foft Down 
next the Body, and more ftrongly made, and curi- 
oufly clos’d next the Air and Weather, to fence 
off the Injuries thereof. ‘To which Purpofe, as 
alfo for the more eafy and nimble gliding of the 
Body through the Air, the Provifion Nature hath 
made, and the Inftin€@ of thefe Animals to preen 
and drefs their Feathers, is admirable ; both in - 
refpeét of their Art and Curiofity in doing it, and 
the Oil-bag (6), Glands, and whole Apparatus for 
that Service. BS HS 
| Ill, And 
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(a) See before Book IV. Chap. 12. Note (a) p. 222. 

' (6) Mr. Willugkby faith, there are two Glands for the Secretion 
‘of the un€tuous Matter in the Os/-bag. And fo they appear to be 
in Geefe. But upon Examination, I find, that in moft other Birds 
(fuch at leaf as I have enquired into,) there is only one Gland ; in 
which are divers little Cells, ending in two or three larger Cells, 
lying under the Nipple of the O:/- dag. This Nipple is perforated, 
and being prefled, or drawn by the Bird’s Bill, or Head, emits the 
liquid Oil, as it is in fome Birds, or thicker unétuous Greafe, as 
it is in others. ‘The whole Oi/- dag. is in its Structure fomewhat _ 
conformable to the Breafts of fuch Animals as afford eva ; i 

4a) in » 
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III. And now having faid thus much relating to_ 
the Body’s Motion, let us furvey the grand Inftru- 
ment thereof, the Wings. Which as they are prin-_ 
cipal Parts, fo are made with great Skill, and pla- 

ced in the moft commodious Point of the Body (a), 

- to give it an exact Equipoife in that fubtileMedium, 
the Adtey bin ,c/p Pat it thts a | 
- And here it is obfervable,. with what incompa- 

rable Curiofity every Feather is made; the Saft 
exceeding ftrong, but hollow below, for Strength 
and Lightnefs Sake; and above, not much lefs 
ftrong, and fill’d with a Parenchyma or Pith, both 
ftrong and light too. The Vanes as nicely gaug’d 
on each Side as made ; broad on one Side, and nar= 
rower on the other; both which incomparably mi- 
nifter to the progreffive motion of the Bird, as alfo 
to the Union and Clofenefs of the Wing (4). Ne 
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(2) In all Birds that fly much, or that have the moft Occafion 
' for their Wings, it is manifett that their Wings are plac’d in the 
very beft Part, to balance their Body in the Air, and to give as fwift 
_ a Progreifion, as their Wings and Body are capable of : For other- 
wife we fhould perceive them to reel, and fly anfleadily; as we 
fee them to do, if we alter their A-quipoife, by cutting the End of 
oneof the Wings,or hanging aWeight at anyof the extremeParts of the 
Body. Butas for fuch Birds as have as much Occation for Swim- 
' ming as Flying, and whofe Wings are therefore fet a little out of 
the Gentre of the Body’s Gravity, fee Book 1V. Chap. 8. Note(c), , 
p. 165, and for fuch as have more Occafion for Diving than Fly - 
ing, and whofe Legsare, for that Reafon, fet more backward, 
and their Wings more forward, Se: Chap, 4. Note (e), p- 355 of 
_ this Book. 

(6) The wife Author of Nature hath afforded’an-Example of 
the great Nicety in'the Formation of Birds, by the Nicety obferved 
in a Part no more confiderable than the Vanes of the Flag- feathers 

-of the Wing. Among others, thefe two Things are obfervable : 
1,. The Edges of the exterior or narrow Vanes bend downwards, 
“but of the interior wider Vanes upwards; by which Means they 
catch, hold, and lie clofe to one another, when the Wing is {pread 5 
_, fo that not one Feather may mifs its full Force and Impolfe 
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And no lefs inquifitive is the textrine Art of the — 


Plumage (a) alfo ; which is fo curioufly wrought, i 
‘ and + 


upon the Air, 2, A yet leffer Nicety is obferv’d, and that is, in 
the very floping the Tips of the Flag-Feathers: -The interior | 
Varies being neatly floped away toa Point, towards the outward 
Part of the Wing; and the exterior Vanes floped towards the Bo- _ 
dy, at leait in many Birds; and in the Middle of the Wing, the 
Vanes being equal, are but littlefloped. Sothat the Wing, whe- 
ther extended or fhut, is as neatly floped and formed, as if cons 
flantly trimmed with a Pair of Sciffors. ‘ 

(2) Since no exaét Account, that I know of, hath been given 
of the Mechanifm of the Vanes, or Webs of the Feathers, my 
Obfervation may not be unacceptable. The Vane confifts not of 
“one continu’d Membrane ; becaufe if once broken, it would hardly 
be reparable: But of many Lamina, which are thin, ftiff, and 
fome of the Nature of a thin Quill, Towards the Shaft of the 
Feather, (efpecially in the Flag-feathers of the Wing,) thofe La- 
ming are broad, &c, of a femicircular Form; which ferve for _ 
Strength, and for the clofer thutting of the Laminz to oneanother, — 
when Impulfes are made upon the Air. Towards the outward 
Part of the Wane, thefe Lamine grow flender and taper: On their 
under Side they are thin and fmooth, but their upper-onter Edge is 
parted intotwo hairy Edges,each Side having a different Sort of Hairs, 
laminated or broad at Bottom, and flender and bearded above the 
other half. Ihave, as well as I could, reprefented:the uppermof 
Edge of one of thefe Lamine in Fig. 18. with fome of the Hairs 
on each Side, magnify’d with a Microfcope. Thefe bearded Briftles, 
or Hairs, on one Side the Lamine, have ftrait Beards, as in Fig. 
19. thofe on the other Side, have hook’d Beards on one Side the 
ilender Part of the Briftle, and ftrait ones on the other, as in Fig. 
zo. Both thefe Sorts of Briftles magnify’d, (only fcattering, and 
not clofe,)are reprefented as they grow upon the upper Edge of the. 
Lamina f. t. in Fig, 18,.And inthe Vane, the hook’d Beards of 
one Lamina, always lienext the ftrait Beards of the next Lamina; — 
and by that Means lock and hold‘each other ; and by a pretty Me-. 
chanifm, brace the Lamine clofe to one another. And if at any, 
Time the Wane happens to be ruffled and difcompos’d,.. it can by 
this pretty eafy Mechanifm, be reduc’d and repair’d. Vide Book - 
VV. Chap. 12. Note (4) p. 222. F 
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and fo artificially interwoven, that it cannot be 
viewed without Admiration, efpecially when the, 


Principals fet for Stay and Strength, and thefe again 
well lined, faced, and guarded with the Covers and 
Secondary Feathers, to keep the Air from paffing 
through, whereby the ftronger Impulfes are made 
thereupon. . * - 

And laftly, to fay no more of this Part, | that 
deferves more to be faid of it, what an admirable 
Apparatus is there of Bones, very ftrong, but withal 
light.and incomparably wrought? of “focwts, which 


- open, fhut, and every way move, according to the 


Occafions either of extending it in Flight, or with- 
drawing the Wing again to the. Body? And of va- 
rious Adufcles; among which the peculiar Strength 
of the Pectoral Mdufcles deferves efpecial Remark, 
by reafon they are much ftronger (a) in. Birds 
than in Man, or any other Animal, not made for’ 

Flying. | 
IV. Next the Wings, the Tail is in Flight con- 
fiderable ; greatly affifting in all Afcents and De- 
{cents 
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(4) Peéorales Mufculi Hominis flectentes humeros, parwi @ pa- 
rum carnofi [unt ; nom equant Soam aut 70am partem omnium ALuj= 


culorum Hominis. E contrain Avibus, Pe&orales Mufculi vaffiffi-- 


mat funt, BP equant, imo excedunt, &F magis pendent, gudm rehgut 
— amnes Mufcult quidem Avis fimui fumpti. Borell. de Mot. Ani- 
“mal, \Vol. I. Prop. 384. er ee te 
Mr. Willughby having made the like Obfervation, hath this 
Reflection on it, Whence, if st be poffible for Man to By ‘at is 

- thaught by them who have curioufly weighed and confidered the Mat~ 
asery, that be that would attempt fuch a thing with Hopes of Succeliy 
 muft fo contrive and adapt bis Wings, that be may make Ufe of his 
» Legs, and not bis Arms, in managing them: (becaufe the Mufcles 
‘of the Legs are flronger, as he obferves.) Willugh. Ornith. }. s, 
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{cents in the Air, as alfo ferving to fteady (a) 
Flight, by keeping the Body upright in that fubtile 
and yielding A/edium, by its readily turning and 
anfwering every Vacillation of the Body. 

And now to the Parts ferving to Flight, let us add 
the nice and compleat Manner of its Performance; 
all done according to the ftridteft Rules of Mecha- 
nifm (4), What Rower on the Waters, what Ar- 
tift on the Land, what acuteft Mathematician could 
give a more agreeable and exact Motion to the 
Wings, than thefe untaught flying Artiftsdototheirs! 
Serving not only to bear their Bodies up in the Air, 
but alfo to waft them along therein, with a fpeedy 
progreffive Motion, as alfo to fteer and.turn them | 
this Way and that Way, up and down, fafter or 
flower, as their Occafions require, or their Plea- 
{ure leads them. 

V. Next to the Parts for Flight, let us view the ~ 
Feet and Legs miniftring to their other Motion: 
Both made light, for eafier Tranfportation through 
the Air; and the former fpread, fome with Mem- 
branes for Swimming (c), fome without, for fteady 


Going, 
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(a) Mr. Willuzbby, Ray, and many others, imagine the prin- 
cipal Ufe of the Tail to be to fteer and turn the Body in the Air, © 
asa Rudder. But Aorel/i hath put it beyond all Doubt, that this 
js the leaft Ufe of it, and that it is chiefly to affift the Bird in its — 
Afcents and Defcents inthe Air, and to obviate the Vacillations — 
of the Body and Wings. For as for turning to this or that Side, 
dt is performed by the Wings and Inclination of the Body, and but ~ 
very little by the help of the Tail. . ae 

(6) See Borelli ubi fupra, Prop. 182, &e. a 

(c) It is confiderable in all Water-Fow], how exaétly their Legs 
and Feet correfpond to that Way of Life. For either their Legs 
are Jong, to enable them to wade in the Waters: In which cafe, — 
their Legs are bare of Feathers a good way above the Knees, the © 
niore conveniently for this Purpofe. Their Toes alfo are all abroad 5 
andin fach as bear the Name of Muce fuckers two of theToes are fome- 
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Going, for Perching, for Catching and Holding 
of Prey (@), or for Hanging by the Heels to ga- 
ther their Food (b), or to fix themfelves in their 
Places of Retreat and Safety. And the latter, name- 
ly, the Legs, all curved for their eafy Perching, 
Roofting, and Reft, as alfo to help them upon 
their Wings in taking their Flight, and to be 
therein commodioufly tucked up to the Body, fo 
as not to obftrucét their Flight. In fome long, for 
Wading and Searching the Waters; in fome of a 
moderate Length, anfwerable to *) cir vulgar Oc- 
cafions ; and in others as remarkably fhort, to an- 
{wer their efpecial Occafions and Manner of Life (c). 
To all thefe let us add the placing thefe laft men- 

tioned 

Q - 
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what joined, that they may not eafily fink in walking upon boggy 


Places. And as for fuch as are whole-footed, or whofe Toes are, 


webbed together, (excepting fome few) their Legs are generally 
fhort, which is the moft convenient Size for Swimming, And ’tis 
pretty enough to fee how artificially they gather up their Toes and 
Feet when they withdraw their Legs, or go to take their Stroke ; 


and as artificially again extend or open their whole Foot, when they - 


prefs upon, or drive themfelves forward in the Waters. 

(a2) Some of the Charaéterifticks of Rapacious Birds, are, to 
have booked, ftrong, and fharp-pointed Beaks and Talons, fitted for 
Rapine, and tearing of Flefb; and firong and brawny Thighs, for 
frriking down their Prey. Willughby Ornith, 1. 2. c. 1. Rait 
Synop’. Av. Method. p. 1. 

(b) Such Birds as-climb, particularly thofe of the Weed. pecker 
Kind, have for this Purpofe, (as Mr. W7r/lughby obferves, }. 2. ¢. 
4-) 1. Strong and mufculous Thighs. 2. Short Legs and very 
ftrong. 3. Toes ftanding two forwards and two back-wards. Their 
Toes alfo are clofe joined together ,that they may more ftrongly and 
firmly lay hold on the Tree they climb upon. 4. All of them---- 
have a hard ftiff Tail, bending alfo downwards, on which they 
Jean, and fo bear up themfelves in climbing, 

(c) Swifts and Swallows have remarkably fhort Legs, efpecially 
- the former, and their Toes grafp any thing very ftrongly. All which 
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tioned Parts in the Body. In all fomewhat out of 
the Center'of the Body’s Gravity (a), but’in fuch 

as {wim, more than in others, forthe better rowing, 
their Bodies through the Waters, or to help them in- 
their Diving (4) too. . ' r 
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C WA Pool 
Of the Heap, STOMACH, and other Parts of 


Brrps. 


he H U S having difpatched the Parts principally 
concerned in the Motion of the Feathered 
Tribe, Jet us proceed tofome other Parts not-yet 


animad- * 
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ts ufeful tothem in building their Nefls, re other fach Occafions 
as neceflitate them to hang frequently by theirHeels. But there is far 


greater Ufe of this Structure of their Legs and.Feet,, if the Reports. 
be true of their hanging by the Heels in great Ciufters, (after the 


manner of Bees) in Mines and Grottos, and on theRocks by the 
Sea, allthe Winter, Of which latter, Iremen-ber the late learn- 
ed Dr. Fry told this Story at the Univerfity, and confirmed it to. me 
fince, wiz. That an antient Fifherman, accounted anhoneft Man, 
being near fome Rocks on the Coaft of Cornqall, faw ata very low 


Ebb, a black Lift of fomething adhering to the Rock, which: 


when he came to examine, he found it was a great number of 
Swatlows, and, if I mifremember not, of Swifts.alfo, hanging 


by the.Feet to one another, as Bees do; which were covered com#: 


monly by the Sea- Waters, but revived in his warm.Hand, and by 


the Fire, All this the Fifherman himfelf affured the Doctor. of 


Of this, fee more, Chap. 3. Note (b) p. 349. 0f this Book, 


(a) In Birds that frequent not the Waters, the Wings are inthe 
‘Center of Gravity, when the Bird lies along, as in Flying; but 


when it ftands or walks, the Ereétion of the Body throws the Cen- 
ter of Gravity upon the Thighs and Feet, . 
€)) See Chap. IV. WVate (e) ps 355. 


(2) Cerebra 
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animadverted upon. And we will begin with the 
fead, concerning which I have already taken no-_ 
tice of its Shape for making way through the Air; 

of the Make of the Bil/, for gathering Food, and 

other Ufes; the commodious Situation of the Eye; 

and I might add that of the Zar too, which would 
be in the Way, and obftru& Flight, if it was like — 
that of moft other Animals: Alfo I might fay a 

great deal of the Conformation of the Brain, and 

of the Parts therein wanting, and of others added, 
like to what is obfervable in Fifhes; whofe Pofure 
in the Waters refembles that of Birds in-the Air (a), 
and both very different from Man and Beafts ; 
and -laftly, to hint at no more, I might furyey 
the peculiar Structure of the Larynx, (5), the 
» fe OMe. 


(2)CerebraHominum@ Quadrupedum in plerifque fimilia exiftunt.--~ 
Capitibus Volucrum & Pifeium contenta, ab utrijzue prioribus longé 
diverfa, tamen inter fe, gquoad precipuas ey xeacas partes Symbo- 
la reperiuntur. TheParticulars where'n the Brains of Birdsand Fithes 
agree with one arother, and wherein they difftrfrom the Brain of 
Man .and Beafts,» feesin the fame-juftly famous Author, Willis 
Cereb, Anat, Cs. 5. ] 

(6) Circa bifurcaticnem Afpere Arterie, elegans Artifiels liberé 
agentis indicium Getegitur ex Avium cemparatione cum Quadrupedi- 
bus: cumVocis gratia in diverfis Avibus diverfam mufculorum fabri- 
cam bifurcatiani Afpere Arteria dederit, quorum nullum vefigium 
extat in Homine © Quadrupedibus mibi vifis, ubi omnes vocis mufcus 
fos capiti Arteria junxit. In Aquila, &c, fupra bifurcationem, Ge, 
Steno in, Blaf. Anat. Animal. p, 2. ¢. 4. ; 

(c) The Ajpera -frteria is very remarkable in the Swan, which 
is thus defcribed by.7. Bartholin, viz. Afpera Arteria admirande 
fatis firudurae... Nam pro Colli longitudine deorfum Ocfophagi comes 
protenditur donec ad fiernum perveniat, in cujus capfulam Je incurvo 
fiexuinfinuat & recondit, velut in tuto loco & thecd, moxguead fun- 
dum ejufdem cavitatis delata furfum reflettitur, egrediturque angufti= 
as Sterni, & Claviculis mediis concenfis, quibus ut fulcro nititur, ad 
Thoracem fe ficGite---- >Miranda bercle modis omnibus conftitutio & 

at Refpiratiasé 
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Tongue (a), the inner Ear (4), and many Matters 
befides ; 
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Refpirationi infervit & Voc. Nam cimin fagnorum fundo edulia 
pro vitu querat, longiffimo indiguit collo, ne longa mora fuffocationis 
incurreret periculum, Et certe dum dimidiam fere boram toto Capite 
&F Collo pronis vado immergitur, pedibus in altum eiatis coelogue ob- 


werfis, ex ed Arteria que pectoris dite vagina reclufa eft portione, 
tanquam ex conde promo fpiritum haurit, Blaf. ib. ¢. 10. 


(a) The Struéture of the Tongue of the Wood-Pecker is very fin- | 


gular and remarkable, whether we look at its great Length, its 
Bones and Mufcles, its encompafling Part of the Neck and Head, 
the better to exert itfelf in Length; and again, to retract it into 
its Cell ; and laftly, whether we look at its tharp, horny, bearded 
Point, and the glewy Matter at the End of it, the better to ftab, 
to ftick unto, and draw out little Maggots out of Wood. Uti- 
lis enim Picts (faith Coiter) ad Vermiculo:, Formicas, aliague Infe~ 
a venanda talis Lingua foret. Siguidem Picus, innata fua fagact- 
tate cum deprebendit alibt in arboribus, welcarte, wel alid de cauta 
cavatis, Vermes infettaque delitefcere, ad illas volitat, fefeque digitis, 
unzulifque poftertoribus robuftiffimis, & Caud@ pennis rigidiffimis fu- 
frentat, donec walide ac peracuto Roftro arborem pertundat: arbore 
pertusa, foramini roftrum immittit, ac quo animacula ftridore excitet 
percellatque, magnam in arboris cavo emittit vocem, infeéia vocifera- 
tione bac concitata buc illucgue repunt ; Picus vero linguam. fuam ex- 
erit, atgue aculeis, hamifque animalia infigit, infixa attrabit & de- 
worat, Vide Blafiiubifupra, p. 2. ¢. 24. . 

(b) Thave before in Book IV. Chap. 3. Nete (a) p. 124. taken 
notice of what others have obferved concerning the ‘aner Ear of 
Birds, referving my own Obfervations for this Place: Which I 
hope may be acceptable, not only for being fome of them new, 
put alfo fhewing the Mechanifm of Hearing in general. ; 

In this Organ of Birds, I hall take Notice only of three Parts, 
the Membranes and Cartilages; the Columella; and the Conclave : 
The Drum, as fome call it, or Membrana Tympani, as others, 
confifts of two Membranes, the Outer, which covers the whole 
Meatus, Bafon, or Drum, (as fome call it) and the inner Mem- 
brane. ‘To fupport, diftend, and relax the outermoft, there is one 
fingle Cartilage, reaching from the Side of the Meatus, to near 
the Middle of the Membrane. On the Top of the Columella is 


another Cartilage, confifting of three Branches, a. 6, ¢. in Fig. 23. 
The 
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The longeft middle Branch a, is joined to the Top of the fingle 
upper Cartilage before fpoken of, and affifts it to bear up the upper 
outer Membrane: The two Branches, 4, e. are joined to the Os 
Petrofum, at fome Diftance from the outer Membrane: Upon this 
inner Cartilage, is the inner Membrane fixed, the two outer Sides 
of which, a. 5. and a, e, are joined to the outer Membrane, and 
make a kind of a three-{quare Bag. The Defign of the two Branch- 
es or Legs of the Cartilage, 4. c. are, I conceive, to keep the 
Cartilage and Columella from wavering Sideeways, and to hinder _ 
them from flying too much back: Thére is a very fine flender Li-~ 
gament extended from the oppofite Side, quite crofs the Meatus or 
Bafon, to the bottem of the Cartilage, near its joining to the Co- 
lumella. Thus much for the Membrane Tympani, and their. 
Cartilages. 

The next Part is the Colwmella (as Schelbammer calls it.) This 
is avery fine, thin, light, bony Tube; the bottom of which 
fpreads about, and gives it the Refembiance of a wooden Pot-lid, 
fuch as I have feen in Country-Houfes. It exa€tly fhuts into, and 
“covers a Foramen of the Conclave, to which it is braced all round, 

with a fine fubtile Membrane, compofed of the tender Auditory 
Nerve. This Bottom or Bafe of the Colwmella, I call the Operculum, 

The laft Part, which fome call the Labyrinth and Cochlea, con- 
fifting of Branches mere like the Canales Semicirculares in Man, 
than the Cochlea, I call the Conclave Auditis. It is (as in moft 
other Animals) made of hard context Bone. In moft of the Birds 
I have opened, there are circular Canals, fome Jarger, fome leffer, 
crofling one another at right Angles, which open into the Conclave. 
But in the Goofe it is othcrwife, there being cochleous Canals, but 
not like thofe of other Birds, In the Conclave, . at the Side oppo- 
fite to the Operculum, the tender Part of the Auditory Nerve enters, 
and lineth all thofe inner retired Parts, wiz. the Conclave and 
Canals. ; “ 

Asto the Paffeges, Columne, and other Parts obfervable in the 
Ear of Birds, 1 thall pafs them by, it being fufficient to my Pur- 
pofe, to have deferibéd thé Parts principally concerned in the A@t 
of Hearing. And as the Ear is in Birds the moft fimple and in- 
complex of any Animals Ear; fo we may from it make an eafy and 
rational Judgment, how Hearing is performed, wiz. Sound being a 
Tremor or Undulation in the Air, caufed by the Collifion of Bodies, 
doth, as it moves along, ftrike upon the Drum, or Membrana 
Tympani, of the Ear: Which Motion, whether ftrong or languid, 
thrill or foft, tuneful cr not, is at the fame Inftant impreiled upon 
the Cartilages, Columella, and Operculum, and fo communicated to 
the 4uditory Nerve in the Conclave, ! 


And 


¢ 
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befides; but for a Sample, I thal! only infift upon 
the wonderful Provifion in the Bill for the judging 
of the Food, and thatis by.peculiar Nerves lodged 
therein for that Purpofe; fmall and lefs numerous 
in fuch as have the Affiftance of another Senfe, the 
Eye; but large, more numerous, and thickly branch- 
ed about, to the very-End of the Beak, in fuch as 


hunt for their Food out of Sight inthe Waters, in. 


Mud, or under Ground (a). : And 


ST CE ES A ES SS SS AS 
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And now if we compare the Organ and Aé of Hearing with 
thofe of Sight, we fhall find that the Conclave is to Hearing, as the 
Retina is to Sight; that fonorous Bodies make their Imprefiions 


‘thereby on the Brain, as vifible Objeéts do by the Retima. Alfo, 


that as there is an Apparatus inethe Eye, by the opening and thut- 
ting of the Pupil, to make it correfpond to all the Degrees of Light, 
fo there isinthe Ear, to make it confo-mable to all the, Degrees of 
Sound, a noble Train of little Bones and Mufcles in Man, @c. to 
ftrain and relax the Membrane, andat the fame Time to open and 
fhut the Bafs of the Stapes (the fame as what I.call the Opercu/ums 
in Birds:) But in Birds there isa more fimple, but fufficient Ap- 
paratus for this Purpofe, tender Cartilages, inftead of Benes and 
Joints, to correfpond to the various Impreffions of Sounds, and 
to open and fhut the Operculum. Betides which, 1 fufpect the Liga- 
ment I mention’d, is only the Tendon of a Mufcle, reaching to 
the inner Membrana Tympani, and joined thereto, (as I find by.a 
ftriGter Scrutiny) and not the Cartilage, as I imagined. By this 
Mutcle, the inner Membrane, and by Means of that the Outer alfo, 
can be diftended or relaxed, asit is in Man, by the Mallews and 
its Mufcle, Ge. 

(a) Flat-bill’d Birds, that grope for their Meat, have three 
Pair of Nerves, that come into their Bills, whereby they have that 
Accuracy to difinguifh what is proper for Food, and what to be reje- 
&ed by their Tafie, when they do not fee it. ‘This was moft evident 
ina Duek’s Bill and Head; Ducks having larger Nerves that come 
into their Bills than Geefe, or any otber Bird that I have feen; and 
and therefore quaffer and grope out their Meat the moft. But then I 
difeouered none of thefe Nerves in round bill d Birds, But jince, in 
my Anatomies in the Country, ina Rook, I firft obferved two Nerves 
that came down betwixt the Eyes into the upper Bill, but confiderably 


faaller . 
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And now from the Head and Mouth, pafs we to 
its near Ally, the Stomach, another no lefs notable 
than ufeful Part; whether we confider the Elegancy. 
of its Fibres and Mufcles, or its Multiplicity; one 
to foften and macerate, another to digeft ; or its 
Variety, fuited to various Foods, fome membra- 
nous, agreeable to the frugivorous, or carnivorous 
Kind; fome mufculous and ftrong (a), fuited to: 
the Comminution, and grinding of Corn and Grain, 
and {fo to fupply the Defect of Teeth, 

And now to this Specimen of the Parts, I 
might add many other Things, no lefs-curioufly 
contrived, made, and fuited te the Occafions of thefe 
Volatiles; as particularly the Structure and Lodg- 


* 


ment 


erence on 


_ fmaller than any of the three Pair of Nerves in the Bills of Ducks, 
but larcer than the Nerves in any other round bill’d Birds. Anditis 
remarkable that thefe Birds, more than any otber round-bill’d Birds,’ 


feem to grope for their Meat in Cow-dung, &c. Mr, J. Clayton, 
in Philof. Tranf. N° 206. 

I obferved three Pair of Nerves in all the broad. bill’d Birds that 
Tcould meet with, and in all fuch as feel for their Food out of Sight, 
as Snipes, Woedcocks, Curlews, Geefe, Ducks, Teals, Widgeons, &c. 
Thefe Nerves are very large, equalling almoft the Optick Nerve in 
_ Thicknefs,---- Two are diftributed nigh the End of the upper Bill, and 
are there very much expanded, pafiing thro’ the Bone into the Membrane, 
lining the Roof of the Mouth. Dr. A. Moulen, ibid. N° 199. Or 
both in Mr. Lowthorp’s Abridg. Vol. IT. p. 861, 862. 

(2) The Gizzard is not only made very ftrong, efpecially in the 
Granivorous ; but hath alfoa Faculty of grinding what is therein; 
For which Purpofe, the Bird fwalloweth rough Stones down, which 
when grown fmooth, are rejeéted and caft out of the Stomach, as 
ufelefs. This Grinding may be heard in Falcons, Eagles, @c. by 
Jaying the Ear clofe to them, when theirStomachs.are empty, as 
the famous Dr. Harvey faith, De Generat. Exer. 7. 


As to the Strength of the Gixzard, and the Ufe of Stones to the 


_ digeftion of Fowls, divers curious Experiments may be met with, 
try’d by Signeur Redi, with Glafs Bubbles, folid Glafs, Diamonds, 
and other hard Bodies. See ‘his Exp, Nat, 


(a) It 
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ment of the Lungs (a); the Configuration of the 
Breaft, and its Bone, made like a Keel, for commo- 
dious Paflige through the Air, to bear the large 
and flrong Mufcles, which move the Wings, and to 
counterpoife the Body, and fupport and reft it upon 
at Rooft. The Neck alfo might deferve our Notice, 
always either exaétly proportion’d to the Length of 
the Legs, or elfe longer, to hunt out Food, to fearch 
in the Waters (6); as alfo to counterpoife the Body, 
in Flight (c). And laftly, I might here take Notice 

of 
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(a) It is no lefs remarkable in Birds, that their Lungs adhere to 
the Thorax, and have but little Play, than that in other Animals 
they are loofe, and play much, which is a good Provifion for their 
fteady Flight. Alfo they want the Diaphragm, and inftead there- 
of, have divers large Bladders made of thin tranfparent Membranes, 
with pretty large Holes out of one into the other... Thefe Mem- 
branes feem to me to ferve for Ligaments, ox Braces to the Vifcera, 
as well as to contain Air. Towards the upper Part, each Lobe of 
the Lungs is perforated in two Places, with large Perforations ; 
whereof one is towardsthe outer, the other towards the inner Part. 
of the Lobe, Thro’ thefe Perforations, the Air hath a Paflage in- 
to the Belly, (as in Book I. Chap. 1. Note (6), p. g. that is, into the 
foremention’d Bladders ; fo that by blowing into the 4/pera Arteria, | 
the Lungs will bea little raifed, andthe whole Belly blownup, fo 
as to be very turgid. Which doubtlefs is a Means to make their Bo- 
dies more or lefs buoyant, according as they take in more or lefs Air, 
to facilitate thereby their Afcents, and Defcents; like as it is in 
the 4ir- Bladders of Fithes, in the laft cited Place, Note (a) p. 104 

(b) Such Birds as have long Legs, have alfo a long Neck ; for that 
otherwife they could not commodisufly gather up their Food, either on 
Land, or in the Water, » But on the other Side, thofe which have long 
Necks, bave not always long Legs, as in Swans---------- whale 
Necks ferve them to reach to the Bottom of Rivers, &c. Willughby’s 
Ornithol. |. x. c. 1. feet. 7. 

(c) We have fufficient Inftances of this in Geefe, Ducks, &c. 
whofe Wings (their Bodies being made for the Convenience of fwim- 
ming,) are placed out of the Center of Gravity, nearer the Head. 
But the extending theNeck andHead inFlight,caufeth a due/Equi- 
poife and Libration of the Body upon the Wings ; which is another 

% excellent 
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of the Defeét of the Diaphragm, fo neceflary in 
other Animals to Refpiration; and alfo of divers 
other Parts redundant, defective, or varying from 
other Animals. But it would be tedious to infift 
upon all; and therefore to the Examples already 
given, I would rather recommend a nice Infpection 
(a) of thofe curious Works of God, which would 
be manifeft Demonftrations of the admirable Con- 
trivance and Oeconomy of the Bodies of thofe Crea- 
tures. 
From the Fabrick therefore of their Bodies, I 
fhall pafs to a Glance of one or two Things, re- 
Jating to their State; and fo conclude this Genus of 
the Animal World. 


Of the Migration of Birps. 


Oncerning the State of this Tribe of Animals, 
the firft Thing I-thall fpeak of, (by reafon 
God himfelf inftanceth in it,) fhall be their Mi- 
gration, mention’d Fer. viii. 7. Yea, the Stork in the 
Heaven knoweth her appointed Times, and the Turtle, 
and 


excellent Ufe of the long Necks of thefe Birds, befides that of 
reaching and fearching in the Waters for their Food, 

But in the Heron, whofe Head and long Neck (altho’ tuck’d up 
in Flight,) over-balance the hinder Part of the Body ; the long 
Legs are extended in Flight, ‘to counterpoife the Body, as well as to 
fupply what is wanting in the Tail, from the Shortnefs of it. 

(a) Steno thus concludes his Myology of the Eagle, Imperfefta 
hae Mufculorum deferiptio, non minus arida ef Legentibus, guim In- 
fpeftantibus fuerit jucunda eorundem preparatio, Elegantiffima enim 
Mechanices artificia, creberrimé in ills obuia, verbis non nifi obfcu- 
re exprimuntur, carnium autem duftu, tendinum colore, infertionum 
proportione, & trochlearum diftributione oculis expofita omnem fuperan? 


admirationem, Steno in Blaf. Anat. Animal. p. 2. ¢. 4. 
(a) Curiofa 
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and the Crane, and the Swallow obferve the Time of 
their Coming, but my People, &c. 
In which A& of Migration, there are two Things. 
to me exceedingly notable. One is what the Text 
{peaks of, their knowing their proper Times for 
their Pa/fage, when to come (a), when to go; as 
alfo that fome fhould come, when others go; and 
fome others go, when thefe come. There is no doubt 
but the Temperature of the Air, as to Heat and 
Cold, and their natural Propenfity to breed their 
Young, may be great Incentives to thofe Creatures 
to change their Habitation: But yet it is a very 
odd Inftinét, that they fhould at all shift their Ha- 
bitation; that fome certain Place is not to be found 
in all the Terraqueous Globe, affording them con- 
venient Food and Habitation all the Year, either in 
the colder Climes, for fuch as delight in the colder 
Regions; or the hotter, for fuch Birds of Paffage 
as fly to us in Summer. : 

Alfo it is fomewhat ftrange, that thofe untaught, 
unthinking Creatures, fhould fo exaétly know the 
beft and only proper Seafons to go and come. This 
gives us good Reafon to interpret the IY" ap- 
pointed Times (6) in the Text, to be fuch Times as 
the Creator hath appointed.thofe Animals, and hath 
accordingly, for this End, imprinted upon their Na- 
tures fuch an Inftiné, as exciteth and moveth them 

thus, 


oS = 
a 


(4) Curiofa res eff, feire, quam exaété hoc genus avium [Gruum] 
quotannis obfervet tempora fut redttiis ad nos. Anno 1663, prime. 
Grues comparuerunt in canipeftribus Pife 29 Feb. Ge, F.. Redi Expe. 
Nat. p, 100. ubi plura. ; 

(4) From “\Y) indixit, confituit, feil, locum, vel tempus, ubt 
wel quando alignid fieri debet, Buxt. in verb. 
De voluntate [ud certtorem reddidit, Con, Kircher Concordant, 
Pars 1, Col. 1846. WS Generaliter pro re aliqua certd, atte- 
flata, ©& definita accipitur, 1. Protempore certo & conftituto, 2. 
Deinde pro fefta {eu Solennitate, gue certo & fiato tempore celebratur, 
3- Pro loco certo conftttuta. Id. ibid. Col. 1847. bee ¥ ok 
(a) Quis 


s 
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thus, at proper Times, to fly from a Placé that 
would obftruct their Generation, or not afford con- 
venient Food for them, and their Young, and betake 
themfelves to another ‘Place, affording all that is 

wanting for Food or Incubation. Py aN 

And this leads me to another Thing remarkable 
in this A& of Migration; and that iss That thofe 
unthinking Creatures fhould know what Way to 

_ fteer their Courfe (a); and-whither to go. What 
but the Great Creator’s Inftin&, fhould ever move 
a poor foolifh Bird, to venture over vaft Tra@s of 

_ Land, but efpecially over large Seas? If it fhould 
be faid, That by their high Afcent up into the Air, 
they can fee crofs the Seas; yet what fhould teach 
or perfuade them, that that Land is more proper 
for their Purpofe, than this? That Britain (for 

~Inftance,) fhould afford them better Accornmoda- 

tions chan Egypt (5), than the Canaries, than Spain, 
. or 
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(a) Quis non cum admiratione videat ordinem & politiam peregrin 
nantium Avium, in itinere, turmatim volantium, per longos terrarum 
& maris traGus abfque Atu marind 2----.- - Quis eas certum iter tn 
-aéris mutabili regione docuit 2 Quis preterit@ fiona, & future vie 
indicia? Quis eas ducit, nutrit, & vite neceflaria minifrat ? Quis 
infulas & hofpitia tlla, in guibus vittum reperiant, indicavit ; 0 
~dumque ejufmodi loca in peregrinationibus suis inveniendi? Hae fand 
JSuperant bominum captum © induffriam, gui non nifi loners experien- 
tits, multis itinerartis, chartis gkeographicis,------& acifs marneticae 
_ beneficio,------ ejufmodi marium & terrarum tra&us con cere tentant 
& audent. Lud. de Beaufort. Cofm, Divina, fee. ¢. cap. Te 
__ (6) TInftence particularly in Egypt, becaufe Mr. Willughby thinks 
Swallows fly thither, and into Ethiopia, &c. and that they do not 
lurk in Holes, or under Water, as Olaus Magnus reports. Vide 
 Ornith. lib. 2. cap. 3. But Etmuller puts the Matter out of doubt, 
who faith, Memzni me plures, quam quas Medimnus caperit, Hirun. 
dines ar&é coacervatas intra Pifcine cannas, fub glacie prorfus ad — 
fenfum exanimes, pulfantes tamen, repertiffe, Etmuller Differt. 2. cap. 
10, fect. 5. This,as itis like whatO/, Magnus faith, fo is aConfirmation 
of it. The Archbifhop’s Account is » In Septentrionalibus aquis fae- 
fins cafe Pifcatoris extrabuntir Hirundines, in modum conglomerate 
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or any of thofe many intermediate Places over 
which fome of them probably fly. 

And laftly, to all this, let us briefly add the Ac- . 
commodations thefe Birds of Paffage bave,to enable — 
them to take fuch long Flights, wz. the Length of © 
their Wings, or their more than ordinary Strength. 
(a) for Flight. : 
“a 


—— ened - = 


mafje, que oreados, & alg ad alam, & pede ad pedem poft princi- — 
pium autumnt fefe inter cannas defcenfure colligarunt.-~----Maffa au- ~ 
tem illa per imperitos adolefcentes--.--extraGia, atguein @fiuaria por~ — 
rata, caloris acceffx Hirundines refclut@, volare quidem inctpiunt, fed — 
exiguo tempore durant. Ol. Mag. Hift. 1. 39.:¢. 20. my. 
Since my penning this Note, we had ata Meeting of the Royal — 
Society, Feb. 12, 1712-13, a farther Confirmation of Stalicws reti- i 
ring under Water in Winter, from Dr. Colas, a Perfon very curious 7 
in thefe Matters; who ‘peaking of their Way of F.fhing in the © 
Northern Parts, by breaking Holes, and drawing their Nets undur = 
the Ice, faith, That he faw fixteen Swallows fo drawn out of the : 
Lake of Samrodt, and about thirty out of the King’s great Pond © 
in Rofineilen; and that at Schlebitten, near an Houfe of the Earl of © 
Debna, he faw two Swallows juft come out.of the Waters,. that — 
could fcarce ftand, being very wet and weak, with their Wings is 
hanging on the Ground ; and that he hath obferv’d the Swallows to — 
be often weak for fome Days after their Appearance. 7 
(2) As Swallows are well accommodated for long Flights, by — 
their long Wings, fo are Quails by the Strength of their peforal 
Mufeles, by the breadth of their Wings, &c, For Quails have but © 
fhort Wings for the Weight of their Body ; and yet they fly from, 
us into warmer Parts againft Winter, and to us in Spring, crofling 
our Seas. So divers Travellers tell us, they crofs the Mediterrane- ‘ 
antwiceaYear, flying from Europe to Africa, and back again =~ 
Thus Bellonius, in Mr. Willughby, faith, When we fail’d from 
Rhodes to Alexandria of Egypt, many Quails flying from the North 
towards the South, were taken in our Ship; whence Iam verily pera 
fuaded, that they fhift Places: For formerly alfo, when I fal’d out 
of the Ifle of Zant to Morea, or Negropont, in the Spring- Time, I 
had obferw’d Quails flying the contrary Way, from South to North, 
that they might abide there all Summer. At which Fme alfo, there 
vere a great many taken in our Ship. Ornith. p. 170. £ 
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Of the Incubation of Birps. 


Nother Thing relating to the State of this 
Tribe of Animals, is their Incubation. 
And firft, the Egg itfelt deferves our Notice. Its 
Parts within, and its crufty Coat without, are ad= 
mirably well fitted for the Bufinefs of Incubation. 
That there fhould be one Part provided for the For- 
mation of the-Body (a), before its Exit into the 
World, and another for its Nourifhment, after it 
is come into the World, till the Bird is able to thift 
for, and help itfelf; and that thefe Parts fhould be 
fo accurately braced, and kept in’due Place (4), ‘is 
certainly adefign’d, as well as curious Piece of 
W orkmanthip. 


é 
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(a) The Chicken is form’d out of, and nourtfp>d by the White alone, 
till 1t be grown great. The Yolk ferwes for the Chicken’s Nouri /be 
ment, after it is well grown, and partly alfo after it 1s hateh’d. For 
a good Part of the Yolk remains after Exclufion, being received into 
the Chicken’s Belly; and being there referved, as in a Store- houfe, is 
by the [Appendicula, or Duétus Inteftinalis,] as by a Funnel, con- 
weyed into the Guts, and ferwes inftead of Milk, &c. Willughby’s 
Ornith. 1. 1. c. 3. Ipfum animal ex albo liquore Ovi corperatur. 
Cibus ejus in luteo eft, Plin. lib. 10. cap. <3. 

Ariftotle faith, The long foarp Eggs bring Females; the round 
ones, with a larver Compafs at the fharper End, Males, Hitt, An. 
1. 6. c, 2. After which he tells of a Sot at Syracufe, that fat 
~ Drinking fo long, till Eggs were hatch’d 5 as alfo of the Cuftom of 
Egypt, of hatching Eggs in Dunghills. , 

(6) As the Shell and Skin keep the Yolk and two Whites toge- 
ther; fo each of the Parts, (the Yolk and inner White at lea.) 
are feparated by Membranes, involving them. At each End of the 
Egg isa Treddle, focall’d, becaufe it was formerly thought to be - 
the Sperm of the Cock. But the Ufe of thefe, (faith Dr. Harvey, 


in 
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And then as to the Aé itfelf of Zncubation, What ~ 
a prodigious Inftiné is it in all, or almoft all the 
feveral Species of Birds, that they, and only they, 
of all Creatures, fhould betake themfelves to this 
very Way of Generation? How fhould they be 
aware that their Eggs contain their Young, and that 
their Produ@tion is in their Power (a)? What 
fhould move them to betake themfelves to their 
Nefts, and there with Delight and Patience to a- 
bide the due Number of Days? And when their : 
Young are gotten into the World, I havealready . 
fhewn how admirable their Art, their Care, and 
Sroryi is in bringing them up until; and only un- 
til, they are able to fhift for themfelves. 
. $A And 
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in Willugh. Ornith. c. 3.) is tobe as it were, the Poles of ¢his Mi- 
crocofm, and the Conneétions of all the Membranes twifted and knit to» 
getber, by which the Liquors are not only conferved, each in its Place, 
but do alfo retain their due Pofition one.to another. ‘This, altho’ ina 
great meafure true, yet doth not come up to what I have myfelf ob- 
ferved ; for I find, thatthefe Chalaze, or Treddles, ferve not bare- 
ly to keep the Liquors in their Place, and Pofition to one another ; 
but alfo to keep one and the fame Part of the Yolk uppermoft, let 
the Egg be turn’d nearly which way it will; whith is'done by this 
Mechanifm: The Chalaza are {pecifically lighter than the Whites, 
in which they fwim ; and being braced to the Membrane of the 
Yolk, not exactly in the Axis of the Yolk, but fomewhat out of 
it, caufeth one Side of the Yolk to be heavier thanthe other; fo 
that the Yolk being by the Chalaze made buoyant, and kept fwim- 
ming in the midf of two Whites, is by its own heavy Side kept with _ 
the fame Side always uppermoft; which uppermoft Side, Ihave fome - 
Reafon to think, isthat on which the Cicatricula lies ; that being 
commonly uppermoft in the Shell, efpecially in fome Species of Eggs 
more, I think, than others. 

(a) All Birds lay acertain Number of Eggs, or nearly that Num- 
ber, and then betake themfelves to their Incubation ;' but if their 
Eggs be withdrawn, they will lay more. Of which, fee Mr. 


Ray's Wifdom of God, p..137- 
fa) The 
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And laftly, when almoft the whole Tribe of 
Birds do thus, by Incubation,. produce their Young, : 
it is a wonderful Deviation, that fome few Fami- 
lies only, fhould do it ina more novercal Way (a), 
without any Care or Trouble at all, only by lay- 


-ing their Eggs in the Sand, expofed.to the Heat 
_and Incubation of the Sun. Of this the Holy 
- Scripture itfelf gives us an Inflance in the Oftrich: 


Of which we have an Hint, Lam. iv. 3. The. 
Daughter of my People ts, became cruel, like the Of- 
triches in the Wilderne/s. ‘This is more plainly ex- 


_preiled in. ‘Fob xxxix. 14, 15, 16,17. [The Of 
trich] leaveth her Egos inthe Earth, and warmeth 


them in the Duff, and forgetteth that the Foot may 
crujh them, or that the wild Beaft may break them. 
She is hardened againf? her Young ones, as though they 


— were not bers: Her Labour isin vain, without Fear. 


Becaufe GO D hath deprived ber of Wifdom, neither 


hath he imparted unto her Underftanding. In which 


Words I fhall take Notice of three Things: 1.-Of 


this anomalous Way of Generation. It. is not 


very ftrange, that no other Incubation but that of 
the 
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(2) The Tabon is a Bird no bigger than a Chicken, but is faid to 
Jay an Egg larger than a Goofe’s Egg, and bigger than the Bird it- 
felf. Thefe they. lay a Yard deep in the Sand, where they are 
hatch’d by the Warmth of the Sun; after which they creep out, 


‘and get to Sea for Provifions. Nawaret’s Account o China, in 
g ’ 


Collet. of Voyages, Vol. 1. This Account is, in all Probability, 


_borrow’d from Nieremberg, or Hernandez, (that copy’d from him,) 


who calls this Bird by the Name of Date, and its Eggs Tapun,not the 


Bird itfelf, as Navarette doth. But my Friend Mr, Ray faith of it, 
Hiftoria iftkac proculdubio fabulofa & falfa eff. Quamvis enim 
Aves nonnulle maxima ova pariunt, ut v. g. Alkae, Lomwiae, 
Anates, Arcticae, &c. bujufmodi tamen unum duntaxat, non plura, 
ova ponunt antequam incubent: nec ullam in rerum naturd avem dari 
exiftimo cujus ova albumine careant. Cum Albumen pracipua ovi pars 
Jit, quodque primum foetui alimentum fabminifirat, Raii Synop, 
Av. Meth. p. 155. 

R (a) The 
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the Sun, fhould produce their Young; but it is ve~ — 
ry odd and wonderful that any one Species fhould — 
vary all from the reft of the Tribe. But above all, 
2. The fingular Care of the Creator, in this Cafe, — 
is very remarkable, in fupplying fome other Way — 
the Want of the Parent-Animals Care and Sropyn 
(a), fothat the Young fhould, notwithftanding, be — 
bred up in thofe large and barren Defarts of Zra- — 
bia and Africa, “and fuch like Places where thofe — 
Birds dwell, the moft unlikely and unfitting (in all — 
human Opinion) to afford Suftenance to young help- 
lefs Creatures; but the fitteft therefore to give De- © 
monftrations of the Wifdom, Care, and efpecial Pro- © 
vidence of the infinite Creator and Confervator of — 
the World. 3. The laft Thing I fhall remark is, © 
That the Inftin&s of Irrational Animals, at leaft of © 
this fpecified in the Text, are attributed to Gon. 
For the Reafon the Text gives why the Offrich is — 
hardened againft ber Young Ones, as though they were ~ 
not hers, is, Becaufe GO D hath deprived her of 
Wifdom and not imparted Under fianding to her; i. e. 
he hath denied her that Wifdom, he hath not im- — 
_ parted that Underftanding, that =Toeyn, that natu- — 
ral Inftin€ to provide for, and nurfe up her Young, | 
that moft other Creatures of the fame, and other 


‘Tribes, are endowed, with. 
Thus 
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(a) The Eggs of the Oftrich being buried in the Sand, are cherifbed 
only by the Heat of the Sun, till the Young be excluded: For the Wri- 
ters of Natural Hiftory do generallp agree, that the old Birds, after 
they have laid and covered their Eggs in the Sand, forfake them, and 
take no more Care of them. Willugh. Qrnith. 1]. 2.:c. 8. feet. 1. 

But there is another Ofrich [of America] which Acaret tells 
us of, that takes more Care of her Young, by carrying four of 
her Eggs, alittle before the hatcheth, to four Parts of her Nett, 
there to breed Worms for Food for her Young. Acaret’s Difc. in 
Philof. Tranf. N° 89- 

(a) See © 


Cuar. TV. Nuprrication, &c. of Braps. 355 
Thus I have difpatch’d what I intended to infift 


upon concerning the State of this Set of Animals; 
of which, as alfo of their ge RAR UCHR a great 
deal more nmright deferve Our efpecial Obfervation ; 

particularly the admirable Curiofity, Art, and Va- 
riety of Nidification (a4), ufed among the various 
Species of Birds; the great Sagacity, and many 
_ Artifices ufed by them in the Inveftigation and Cap- 
ture of their Prey (4), the due Proportion of the 
more and lefsufeful, the Scarcity of the Voracious 
and Pernicious, and the Plenty of the Manfuete and 
Ufeful (c). Alfo the Variety of their Motion and 
Flight might deferve Confideration, the Swiftnefs 
of fuch whofe Food is to be fought in far diftant 
Places, and different Seafons (d); the lower Mo- 
tion, and fhort Flights, of others more Domettick ; 

and even the Aukwardnefs of fome others to Flight, 

whofe Food is near at hand, and to be gotten with- 
- out any great Occafion of Flight (e). Thefe, and 
divers other fuch like Things as thefe, I fay, Imight 
have fpoken more largely unto; but I fhall pafs them 
by with only a bare Mention, haying already taken 
Notice of them in the Company of other Matters 
of the like Nature, and manifefted them to be Aéts 
of excellent Defign, Wifdom, and Providence, in 

the great Creator, d 
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(2) See Book IV. Chap. 13. 

(4) See Book IV. Chap. 11. and14. 

(c) See Book IV. the beginning of Chap. 10. 

(d) See Book 1V. Chap. 8. ‘ 
.. (e) The Colymb:, or Douckers, having their Food near at hand in 
the Waters, are remarkably made for Diving therein. ‘Their 
Heads are fmall, Bills tharp-pointed, Wings fmall, Legs flat 
and broad, and placed backward, and nearer the Tail than in other 
Birds; and laftly, their Feet, forne are whole-footed, fome cloven- 
footed, but withal fin-toed, Vide Willugh, Ornith, le 3. fe. 5. 
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CHAP. V. 


| The ConcLustion. 

N D now if we refle&t upon the whole Mat- 

_ ter, we fhall here find another large ‘Tribe of 

the Creation, abundantly fetting forth the Wifdom 
and Glory of their great Creator. We praife the 
Ingenuity and Invention of Men, for the Contri- 
vance of variouspneumatickEngines; wethinkthem 
witty, even for their unfuccefsful Attempts to fwim 
in, and fai] thro’ that fubtile Element the Air; and 
the curious Mechanifm of that Artift is had in Re- 
meinbrance, and praifed to this Day, who made a 
Dove, or an Eagle (a) to fly but afhortSpace. And 
is not therefore all imaginable Honour and Praife 
due to that infinite Artift, that hath fo admirably 
contrived and made all the noble Variety of Birds; 
that hath with fuch incomparableCuriofity and-Art, 
formed their Bodies from Head to Tail, without 
and within, that not fo much as any Mufcle, or 
Bone, no, not even a Feather (4) is unartificially 
made, mifplaced, redundant, or defective, in all the 
feveral Families of this large Tribe? But every 
Thing is fo incomparably performed, fonicely fitted 
up for Flight, as to furpafs even the Imitation of 
the moft ingenious Artificer among mortal rational 


Beings. . 


(a) Vide Book V. Chap. 1. Note (a) p. 276. 
_(b) Deus non folum Angelum, & Hominem, fed nec exigui & cone 
temptibilis animantisvifcera, nec Avis pennulam, nec Herba flofeulum, 
‘nec Arboris folium, fine fuarum partium convenientid dereliquite 


Auguftin. de Civ, Dei, 1. 5. ¢. 11. 
BOOK 


nH Gain 3) 


theta ri Be Ie Oe BSE 2s ae oe Oe HG oe Hs a aS ae aS Me See ae 


2M 
of SAO SEME MOS 


= 


Fe ane rare US 5 


2 Srearie Grito: Ny She 
Er IBIS cae sw ah dee fas ee is ate ne 


BOOK VIL 


Of Insects and REPTILES, 
QBABABAB AM Masamamas agyews 
CHAP I. 

Of Insects in General. 


AVING difpatch’d that Part of the 
Animal World, which ufed to be ac- 
counted the more perfect, thofe Animals 
ftiled lefs perfeét, or imperfedt, will next 
deferve a Place in our Survey, becaufe when ftrict- 
ly enquired into, we fhall find them to be fo far 
from deferving to be accounted mean and defpica- 
ble Parts of the Creation, owing their Original 
and Produétion to Putrefactions, &c. as fome have 
thought, that we fhall find them, I fay, noble, and 
moft admirable Works of Gon. For as the famous 
Natural Hiftorian, Pliny (a), prefaceth his 7 reati/e 
of Infeéis, to prevent the Reproach of condefcend- 
_ing (as might be thought) to fo mean a Subject: Jn 
great Bodies, faith he, Nature had a large and cafy 
Shop to work upon obfequious Matter; whereas, in 
tbife fo fall, and as it were no Bodies, OSs 
o0t- 


=a 


(2) In magnis fiquidem corporibus, @c. Plin. Nat. Hitt. J. 17. 
C. 2. 
Bes (a) Udi, 
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Pootfteps of Reafon, what Power, what great Per- 
‘feétion is there? Of this having given an Inftance 


or two of the exquifite Senfes,- and curious Make _ 


of fome Infeéts (a), he then goes on, We admire, 
faith he, the turrigerous Shoulders of Elephants, the 
lofty Necks and Crefts of others; but, faith he, the 
Nature of Things is never more compleat than in the 
leaf? Things. For which Reafon he intreats his 
Readers (as I do mine) that becaufe they flighted 


many of the Things themfelves which he took Notice ofy, 


they would not therefore difdainfully condemn his Ac- 

counts of them, fince, faith he, zn the Contemplation 

of Nature, nothing ought to feem fuperfiuous. 
Thus that eminent Naturalift hath made his 


own, and my Excufe too; the Force and Verity — 


whereof will farther appear, by what I fhall fay of 
thefe Animals, which (as defpicable as they have 
been, or perhaps may be thought) we fhall find as 
exquifitely contrived, and curioufly made for that 
Place and Station they bear in the World, as any 
other Part of the Animal World, For if we confi- 
der the innumerable Variety of their Species, the 


prodigious Numbers of Individuals, the Shape and 


Make of their little Bodies, and every Part thereof, 


rap eS ee 


(a) Whi tot fenfus collocavit in Culice? Et fant alia dilu minora, 
Sed ubiVifum in eo pratendit ? Ubt Guftatum applicavit? Ubi Odoratum 
i nferuit 2. Ubi vero truculentam illam & portione maximam vocem inge= 
neravit? Qua fubtilitate Pennas adnexuit ? pralongavit Pedum crural 


Difpofuit jesunamCaveam, uty Aluum? Avidam Sanguinis,©& potiffimum 


human, fitim, accendit ? Telum werd perfodiendo tergort, quo {piculae 
wit ingenio? Atque ut in capact, cum cerni non poffit exilitas, tta re- 
ciprocd geminavit arte, ut fodiendo acuminatum pariter forbendogue 


fiPulofum effet. Quos Terecini ad perforanda Robora cum fono tee — 


dentes affixit?  Potiffimumque é ligno cibatum fecit: Sed turrigeros 
Elephantorum miramur bumeros, Taurorumgue colla, & truces in fub- 
lime ja@us, Tigrium rapinas, Leonum jubas, citm rerum natura nufe 
quam magis quam in minimis, tota fit. Plin. ibid. 


their 
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their Motion, their Inftinéts, their regular Genera- 
tion and Produ@tion; . and, to name no more, the 
incomparable Beauty and Luftre of the Colours of 
many of them, what more admirable and more 
manifeft Demonftration of the infinite Creator, 
than even this little contemned Branch of the Ani- 
mal World? But let us take a fhort View of 
Particulars. | 


.a 
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Of the Suave and Structure of Inszcts. 


r ET us begin with the Shape and Fabrick of 
L, their Bodies: Which altho’ it be fomewhat 
different from that of Birds, being particularly, for 
the moft Part, not fofharp before, to cut and make 
way thro’ the Air, yet is better adapted to their 
Manner of Life, For confidering that there is little 
Neceflity of long Flights, and that the Strength and 
Adtivity of their Wings doth much furpafs the Re- 
fiftance their Bodies meet with from the Air, there 
was no great Occafion their Bodies fhould be fo 
_ fharpened before. But the Condition of their Food, 

andthe Manner of. gathering it, together with the 
great Neceflity of accurate Vifion, by that admira- 
_ ble Provifion made for them by the reticulated Cor- 
nea of their Eyes; thefe Things, I fay, as they re~ 
quired a larger Room, fo were a good Occafion for 
the Largenefs of the Head, and its Amplitude be- 
fore. - But forthe reft of their Body, all is well 
made, and nicely poifed for their Flight, and every 
other of their Occafions. 
Rig a And 3 
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And as their Shape, fo the Fabrick and Make of - 
their Bodies is no lefsaccurate, admirable, and fin- 
gular; not built throughout with Bones, and cover’d | 
with Flefh and Skin, ~ as in moft other Animals; , 
but cover’d with a curious Mail of a middle Na-. 
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ture (a), ferving both as Skin and Bone too, for the» — 


Shape, as well as Strength and Guard, of the Bo-. 
dy; and as it were on Purpofe to fhew,,, that the | 
great Contriver of Nature is not bound up to one . 


Way only. 
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Of the Eves and ANTENNE cf Insects. 


™’\ O this laft-mention’d Guard, we may addy. 
that farther Guard provided in the Zyes and 


Antenne, The Stru€ture-of the Eye, is in all 


Creatures, an admirable Piece of Mechanifm; but’ — 


that obfervable in the Eyes of Infeéts fo peculiar, 


that it muft needs excite our Admiration: Fenced | 


with its own Hardnefs, yea, even its own accurate 
Vifion, is a good Guard againft external Injuries ; 
and its Cornea, or outward Coat, all over befet 
with curious, tranfparent, lenticular (4) Inlets, en- 


abling | 


ARTE RE EST CRETE 


(a) Infeéta non videntur Nerwvos habere, nee Offa, nec Spinas, nee 
Cartilaginem, nec Pinguia, nec Carnes, nec Cruftam quidem fragilen, 


“ut quedam marina, nec gue jure dicatur Cutis: fed medta cujufdams 


inter omnia bec nature corpus, @c. Plin. Nat. Hift. 1. 11. ¢. 4. 


(6) The Cornea of Flies, Wafps, @c. are fo common an Extere © 


tainment with the Microfcope, that every body knows it is a curi- 


ous Piece of Latticeework. In which this is remarkable, that 


every 


5 eS ~ 


— 


Cuap. IIL. Eves andAntenne of Lifes. 361 
abling thofe Creatures to fee (no doubt) very-accu- 
rately every Way, without any Interval of Time or 
Trouble to move the Eye towards Objects. 

And as for the other Part, the Antenne, or 
Feelers, whatever their Ufe may be in cleaning 
the Eyes, or other fuch like Ufe; they are, in 
all Probability, a good Guard to the Eyes and 
Head, in their Walk and Flight, enabling them, 
by the Senfe of Feeling, to difcover fuch Annoy- 
ances,. which by their Proximity may perhaps 
efcapezthe Reach of the Eyes and Sight (a). Be- 

Seal fides 
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every Foramen is of a lenticular Nature ; fo that we fee Objects 
through them topfey-turvey, as through fo many convex Glaffes : 
Yea, they become a fmall Telefcope, when there is a due focal di- 
ftance between them and the Leas of the Microfcope. 

_~ This lenticular Power of the Cornea, fupplies (as I intagine) the 
Place of the Chryftalline, if not of the Vitreous Humour too, 
there being neither of thofe Humours that I could ever find, (al- 
tho’ for Truth fake, I confefs I have not been fo diligent as I might 
in this Enquiry 3) but inftead of Humours and Tunicks, I imagine 
that every Lens of the Cornea hath a diftin@ Branch of the Optick 
Nerve miniftring to it, and rendring it as fo many diftin@ Eyes. So 
that as moft Animals are binocular, Spiders for the moft Part o@o- 
nocular, and fome, (as Mr. Willughby thought, Raii Hif?, Infeé. 
 ~p, 12.) fenocular; fo Flies, &c. are multocular, having as many 
Eyes as there are Perforations in their Cornea, By which Means, 
as other Creatures v2 obliged to turn their Eyes to Obje¢ts, thefe 
have fome or other of their Eyes ready placed towards Objects, near- 
ly allround them: Thus particularly itis in the Dragon-Fly, (Li- 
bella,) the greateft Part of whofe Head is poflefs’d by its Eyes 
Which is of excellent Ufe to that predatious Infe@t, for the ready 

feeing and darting at {mall Flies.all round it on which it preys. 
(a) It is manifeft, that Infedts clean their Eyes with their Fore- 
Jegs, as well as Antenne. And confidering, that as they walk 
along, they are perpetually feeling, and fearching before them, 
with their Feelers, or Antenna ; therefore I am apt to think, that 
_ befides wiping and cleaning the Eyes, the Ufes here named may be 
admitted. For as their Eyes areimmoveable, fo that no Timais 
‘ R 5 required 
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fides which, they are a curious Piece of Workman- 
fhip, and in many,a very beautiful Piece of (@) Gar- 
niture to the Body. 
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Of the Parts and Motion of Insects. 


ROM the Head, pafs we to the Members, 
concern’d in their Motion. And here we 

have a copious Subject, - if I was minded to expa- 
‘tiate. I might take Notice of the admirable Me- 
chanifm in thofe that creep; the curious Oars in 


thofe 
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required for the turning their Eyes to Objeéts; fo there is no Ne- 
ceffity of the Retina, or Optick Nerve being brought nigher unto, 
or fet farther off from the Cornea, (which would require Time,) 
as it is in other Animals: But their Cornea and Optick Nerve, being 
always at one and the fame Diftance, are fitted only to fee diftantial 
Objects, but not fuch as are very night Which Inconvenience the 
Feelers obviate, left it fhould be prejudicial, in occafioning the In- 
fet to run its Head againft any thing. 
And that this, rather than the wiping the Eyes, is the chief. 
Ufe of the Feelers, is farther manifeft from the Antenne of the 
Flejb. Fly, and many other Infeéts, which are fhort, and ftrait, 
and incapable of being bent unto, or extended overthe Eyes: As 
alfo from others encrmoufly long, fuch as thofe of the Capricorni, — 
or Goat.chafers, the Cadew-Fly, and divers others, both Beetles 
and Flies. 

(a) The lamellated Antennae of fome, the clavellated of others, 
the neatly articulated of others, the Feather’d and divers other _ 
Forms of others, of the Scarab, Papilionaceous Guat, and other. 
Kinds, are farprizingly beautiful, when view’d through a Micro- 
feope. And in fome, thofe Antennae diftinguith the Sexes: As in 
the Gnat-kind, all thofe with Tufts, Feathers, and Brufh-horns, 
ure Males; thofe with fhort, fingle-thafted ucennae, are Females. 


(2) Alk 
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thofe amphibious Infedts that fwim and walk (a) ; 
the incomparable Provifion made in the Feet of 
fuch as walk, or hang upon fmooth Surfaces (4) ; 
the great Strength and Spring in the Legs of fuch 
as leap (c); the ftrong and well-made Feet and 
Talons of fuch as dig (d): And, to name no more, 
the admirable Faculty of fuch as cannot fly, to 
convey themfelves with Speed and Safety, by the 
Help of their Webs (e), or fome other Artifice, to 

make 
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(a) All the Families of Hydrocanthart, Notoned1, &c. have their 
hindmott Legs made very nicely, with commodious Joints flat, and 
Briftles on each Side towards the End, ferving for Oars to fwim; 
and then, nearer the Body, are two Riff Spikes, to enable them to 
walk, when Occafion is. 

(6) I might here name divers Flies, and other Infeéts, who, be- 

‘fides their harp hook’d Nails, have alfo fkinny Palms to their Feet, 
to enable them to ftick on Glafs, and other fmooth Bodies, by 
Means of the Preflure of the Atmofphere. But hecaufe the Ex- 
ample will illuftrate another Work of Nature, as well as this, I> 
fhall chufe a fingular Piece of Mechanifm, in one of the largeft Sorts 
of Hydrocantbari, Of thefe large ones there are two Sorts, one 
larget, all black, with Antenne handfomely embois’d at the Ends, 
The other fomewhat leffer, hardly fo black, with capillary Anzen- 
nae; the Forehead, Edges of the Vaging, and two Rings on the 
Tborax, of atawny Colour.. The-Female hath Vagree prettily 
furrow’d, the Male fmooth. But that which is moft to our Pur- 
pofe in this Male, isa Flap, or hollowifh Cap near the middle Joint ‘ 
_of the Fore-legs, which, when clap’d on the Shoulders of the 
Female in Coitu, fticks firmly thereon: After the Manner as FE : 
have feen Boys carry heavy Stones, with only a wet Piece of Leather 
clap’d on the Top of the Stone. : 

(c) Thus Grafboppers and,Crickets have brawny ftrong Thighs, 
with long, flender, but ftrong Legs, which enable them to leap 
with great Agility and Strength. 

(d) I have wonder’d to fee with what great Quicknets, Art, and 
Strength, many Vefpae- Ichneumons, Wild-Bees, and Beetles, perfo- 
rate the Earth, yea, even Wood itfelf: But the moft remarkable 
Animal in this Ware is the Mole-Cricket, in Book IV. Chap. T30 
Note (f) p. 23 

(e) I have et Pleafure often feen Spiders dart out their Webs, 


ans fail away by the Help thereof, For the Manner of which, fee 
Mr, : 
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make their Bodies lighter than the Air (a); Thefes. 
and a Multitude of other fuch like Things as thefe, I 

| . might 
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Mr. Lowtborp’s Abridg. Vol. 2... 794. from Dr. Lifer and De. 
Hulfe, who both claim’d the Difcovery thereof. And both do feem 
to have hit thereupon, without any Foreknowledge of what each 
other hath difcover’d, as is faid in the laft cited Place, and as I more 
particularly find by Mr. Ray’s Philof. Leiters, Printed Anno 17185" - 
~- 95, &e. By which alfo I find, the two ingenious Doétors 
were very modeft in their Claims, and very amicable in the Matter. 
In one of Dr. Lifer’s to Mr. Ray, he thinks there is a fair Hint of 
the Darting of Spiders in 4rifot. Hift. An. 1. 9. ¢. 39. And in Pliny, 
J.x1.c,24. But for their Sailing, that the Antients are filent of, 
and he thinks it was feen firt by him. And in another Letter, 
Fan. 20 1670. fpeaking of the Height Spiders are able to fly, he 
faith, The laff OGober, &c. I took Notice that the dir was very full 
of Webs, I forthwith mounted to the Top of the higheft Steeple on the 
Minfter, [in York,] and could thence difcern them yet exceeding bigh 
above me. Some that fell, and were entangled upon the Pinnacles, I 
took, and found them tobe Lupi; which Kind feldom or never enter 
Houfes, and cannot be fuppofed to have taken thetr Flight from the 
Steeple. ; 

a There are (I imagine,) divers Animals, as wel] as Spiders, 
that have fome Way of Conveyance, as little kaown to us, as that 
of Spiders formerly was. Thus the Squillule, Pulices Arborefcen- 
tes, and microfcopical Animalcules of the ftagnating Waters, fo nu- 
merous inthem, as to difcolour fometimes the Waters, and make 
them look as if they were tinged Red, Yellow, or Green, or co~ 
yered with a thick green Scum; all which is nothing but Animal- 
cules of that Colour. That thefe Creatures have fome Way of 
Conveyance, I conclude, becaufe moft flagnating Waters are ftock’d 
with them, new Pits and Ponds, yea, Holes and Gutters on the 
Tops of Houfes and Steeples. That they are not bred there by equi- 
vocal Generation, every ingenious, confidering Philofopher will 
grant ; that they have not Legs for travelling fo far, is manifeft from 
Infpeétion: And therefore I am apt to think, that they have fome 
Faculty of inflating their Bodies, or darting out Webs, and making 
their Bodies buoyant, and lighter than Air; or their Bodies, when 
dry, may be lighter than Air, and fo they can {wim from Place to 
Place; or the Eggs of fuch as are oviparous, may be light enough 
to floatinthe Air, But then the Viviparous, (as my late inge- 

nous 
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might, I fay, take Notice of, as creat Evidences 
of the infinite Creator’s Wifdom: But left I fhould 
be. too tedious, I will confine my Obfervations to 
the Legs and Wings only. And thefe, at firft 
View, we find to be incomparably fitted’ up for 
their intended Service, not to over-load the Body, 
nor in the leaft to retard it; but to give it the moft 
proper and convenient Motion, What, for Example, 
can be better'contrived, and made for this Service, 
than the Wings? Diftended and ftrengthened by the 
fineft Bones, and thefe covered with the fineft and 
lighteft Membranes; fome of them adorned with 
neat and beautiful Feathers (@); and many of them 
provided with the fineft Articulations, and Foldings, 
for the Wings to be withdrawn, and neatly laid up - 
in their Vaginz, and Cafes, and again readily ex- 
tended for Flight (0). | 
And 
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nious Friend, Mr. Charles King, thew?d me the Pulices Aquat. Ar- 
borej, are; thefe, I fay,) can’t be this Way accounted for. The 
Caufe of thefe latter Sufpicions was, that in the Summer Months, I 
have feen the Pulices Arboref. and the green Scum on the Waters, 
(nothing but Animalcules, as I faid,) lie ina manner dry on the 
Surface of the Waters; at which Time, (as 1 have thewn in Book 
IV. Chap. 11. Note (b) p. 186.) thofe Animalcules copulate ; and 
perhaps, they may at the fame Time change their Quarters, and 
feek out new Habitations for their numerous Ofispring, as well as 
themfelves. 

(a) It is well known to all Perfons any way converfant in micro= 
_ feopical Obfervations, that thefe elegant Colours of Aforbs, and 
Butterflies, are owing to neat and well made Feathers, fet with 
great Curiofity and Exaétnefs in Rows, and good Order. 

(4) Allthat have Elytra, Scarabs, (who have whole Elytra, or 
reaching to the Podex, or the ‘Huunsacon spor, fuch as Farqwigs, 
and Staphilini of all.Sorts,) do, by a very curious Mechanifm, ex- 
tend and withdraw their membranaceous Wings, (wherewith they 
chiefly fly;) and it is very pretty to fee them prepare themfelves for 
Flight, by thrufting out, and unfolding their Wings, and again 
withdraw thofe Joints, and neatly fold in the Membranes, ‘ ‘f 
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And then for the Poifing of the Body, and keep~ 
ing it upright, and fteady in Flight, it is an admi- 
rable Artifice and Provifion for this Purpofe; in 
fome, by four Wings (2) ; and in fuch as have but 
two, by Pointels, and Poifes placed under: the 
Wings, on each Side the Body. 

And laftly, It is an amazing Thing to reflect 
upon the furprizing Minutenefs, Art, and Curio- 
fity of the (6) Joints, the Mufcles, the T’endons, 
the Nerves, neceflary to perform all the Motions 
of the Legs, the Wings, andevery other Part. I 
have already mention’d this in the larger Animals; 
but to confider, that all thefe Things concur in 


minute Animals, even in the fmalleft Mite ; yea, 
the 


laid up fafely in their Elytra or Cafes. For which Service the Bones 
are well placed, and the Joints miniftring thereunto are accurately 
contrived, for the moft compendious, and coinmodious folding up 
the Wings. 

(a) For the keeping the Body fteady. and upright in Flight, it: 
generally holds true, (if I miftake not,) that all bipennated infects 
have Poifes join’d to the Body, under the hinder Part of their 
Wings; but fuch as have four Wings, or Wings with E/ytra, none. 
If one of the Poifes,or one of the lefler auxiliary Wings be cut off, the 
Infect will fly as if one Side overbalanced the other, until it falleth on 
theGround3fo ifboth be cut off, they will fly aukwardly,and unfteadily, 
manifetting the Defect of fome very neceflary Part. Thefe Por/es, or 
Pointels, are for the moft part, little Balls, fet at the Top of a 
flender Stalk, which they can move every Way at Pleafure. In 
fome they ftand alone, in others, (as in the whole Fiefo- Fly Tribe,) 
they have little Covers or Shields, under which they lie and move. 
The Ufe, nodoubt, of thefe Poifes, and fecondary lefler Wings, is 
to poife the Body, and to obviate all the Vacillations thereof in 
Flight; ferving to the Infect, asthe long Pole, laden at the Ends 
with Lead, doth the Rope-dancer. 

(6) Asall the Parts of Animals are moved by the Help of thefe 5 
fo there isno doubt but the minuteft Animals have fuch like Parts + 
But the Mutcles and Tendons of fome of the larger Infects, and 
fome of the lefler too, may be feen with a Microfcope. 

(a) The 
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the Animalcules, that, (without good Microfcopes,) 
efcape our Sight; to confider, I fay, that thofe 
minuteft Animals have all the Joints, Bones, Muf- 
cles, Tendons, and Nerves, neceflary to that brifk 
and fwift Motion that many of them have, is fo 
{tupendious a Piece of curious Art (a), as plainly 
manifefteth the Power and Wifdom of the infinite 
Contriver of thofe inimitable Fineries. But having 
named thofe minute Animals, why fhould I men- 
tion only any one Part of their Bodies, when we 
have, in that little Compafs, a whole and complete 
Body, as exquifitely form’d, and (as far as our. 
Scrutiny can poffibly reach,) as neatly adorn’d, as 
the largeft Animal? Let us confider, that there 
we have Eyes, aBrain, a Mouth, a Stomach, En- 

trails, 


(2) The minute Curiofities, and inimitable Fineries, obfervable 
in thofe leffer Animals, in which ourbeft Microfcopes difcover no 
Botch, no rude ill-made Work, (contrary to what is in all artificial 
Works of Man,) do they not far more deferve our Admiration, 
than thofe celebrated Pieces of human Art? Such as the Cup made 
of a Pepper-Corn, by Ofwald Nerlinger, that held 1200 Ivory 
Cups, ail giltonthe Edges, and having each of them a Foot, and 
yet affording Room for 400 more, in the Ephem. Germ. T. 1. Ad- 
dend, ad Obf. 13, Such alfo was Phaeton in a Ring, which Galen 
thus reflects upon, when he fpeaks of the Art and Wifdom of the 
Maker of Animals, particularly fuch as are {mali: Quanto, faith he, 
ipfum minus fuerit, tanto majorem admirationem tibi excitabit 5 quod 
declarant Opifices chim in corporibus parvis aliguid infculpant: cujus 
generis eff quod nuper quidam in Annulo Phattonta quatuor equis inve- 
Gdm fculpfit, Omnes enim equi frenum, os, & dentes anteriores haa 
bebant, Fc. And then having taken Notice, that the Legs were 
no bigger than thofe of a Gnat, he fhews that their Make did not 
. come up to thofe of the Gat; asalfo, faith he, Major adbuc alia 
guedam effe videtur artis ejus, gui pulicem condidit, Vis atgue Sapi- 
-entia, quod, @c,. Cum igitur Ars tanta in tam abjeétis animalibus 
appareat,----quantam ejus Vim ac Sapientiam in pra@ftantioribus ineffe 
putabimus ? Galen, de US, Part. 1,17, ¢. 1, fin 
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trails, and every other Part of an animal Body, as 
well as Legs and Feet; and that all thofe Parts 
have each of them their neceflary pparatus of 
Nerves, of various Mufcles, and every other Part 
that other Infeé&ts have; and that all is covered 
and guarded with a well-made Tegument, befet 
with Briftles, adorn’d with neat Imbrications, and 
many other Fineries. And laftly, Let us confider in 
how little Compafs all Art and Curiofity may lie, 
even in a Body many times lefs than a fmall Grain 
of Sand (a); fo that the leaft Drop of Water can 
contain many of them, and afford them alfo fuffici- 
ent Room to dance and frifk.aboutin(d). ° = |. 
Having furvey’d as many of the Parts of Infects 
as I care to take Notice of; I fhall in the next 
Place fay fomewhat of their State, and Circum- 
fiances of Life. And here I fhall take Notice only 
of two Things, which have been only hinted at 
before; but will deferve more particular Conii- 
deration here, as being Aétsof a wonderful In- 
ftin@; namely, Their Security of themfelves againft 
Winter; and their fpecial Care of preferving their 
Species. | | 


A 


1 


(a) It will in fome Meafure appear, how wonderfully minute . 
fome microfcopical Animalcules are, by what follows in the next — 
Note. But becaufe more particular Examples would be endlefs, I~ 
fhall refer to the Obfervations of Mr. Lewenboeck, and others, in 
the Philof. Tranf. and elfewhere. 

(4) It is almoft impoffible, by Reafon of their perpetual Motion; 
and changing Places, to count the Number of the Animalcules, in 
only a Drop of the green Scum upon Water ; but I guefs I have 
fometimes feen not fewer than too frifking about in a Drop no big- 
ger than a Pin’s Head, But in fuch a Drop of Pepper-water, a far 
greater Number; thefe being much lefs than thofe. 
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CHAP. V. 


T he Sacactry of Insects to fecure them/elues 
| agatnft W inter. 


rT is an extraordinary A&t of Inftiné& and Saga- 

city, obfervable in the Generality of the Infeét- 
_ Tribe, that they all take Care to fecure themfelves, 
and provide againft the Neceffities of Winter: That 
. when the Diftreffes of Cold and Wet force them, 
they fhould retire to warm and dry Places of Safety; 
is not ftrange; but it is a prodigious Act of the 
infinite Confervator’s Care, to enable fome to live, 
in a diferent Kind of Infe&t-State; others to live, 
_as without Action, fo without Food; and others 
- that act and eat, to lay up in Summer fufficient 
Provifions againf the approaching Winter. Some,, 
T fay, live ina different State; | for having fuffici- 
ently fed, nourifbed, and bred up themfelves to the, 
_ Perfection of their Vermicular, Nympha-State,in the 
_ Summer- Months, they then retire to Places of Safe- 
ty, and there throw off their Nympha, and put on 
their Aurelia, or Chryfalis-State, for all the W inter, 
-in which there are no Occafions for Food. This 
is the conftant Method of: many Families of the 
Infect- Tribe (a). | But 
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(a) It would be-endlefs to enter into Particulars here, becaufe all 
the Papitionaceous, .Flefb, and Ichneumon-Fly Tribes, and all others 
that undergo the Vympba and Aurelia-State, between that of theEgg - 
and the Mature-State, (which are-very numerous) appertain to this 
Note, For a Sample therefore only, I fhall take what fome may 
_ think a mean one, but if confidered, deferves our Admiration, and 

that is, the Sagacity of the White-Butter- fly Caterpillar, ae 
| laying 


370 Infects Security againftW inter Boox VIII. | 
But there are others, and fome of them in their 
moft perfect State too, that are able to fubfift inva 
kind of Torpitude, or Sleeping-State, without any 
Food at all; by Reafon as thereisno Aion, fo no 
Wafte of Body, no Expence of Spirits, and there- 

fore no need of Food (a). _ 
But for others that move and act, and need 
Food, it isa prodigious Inftiné and Forefight the 
Creator hath imprinted on them, to lay up fuffici- 
ent Food in Summer for the Winter’s (4) Necefii- 
. ties 


~ 
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having fed itfelf its due Time, then retires to Places of Security. 
I have feen great Trains of them creeping up the Walls and Pofts 
of the next Houfes, where, with the Help of fome Cob-web-like | - 
Filaments, they hang themfelves to the Cielings, and other com- 
modious Places, and then become Aurelia ; in which State and Pla- 
ces they hang fecure from the Wet and Cold, till the Spring, and 
warmer Months, when they are tranfmuted into Butter-flies. 
(a) I tha]] not name any of the particular Species of Infeéts which ; 
live in this State ,becaufe they arevery numerous,but only remarktwo 
Things obfervable in their Sagacity in this Matter: 1. That they 
are not driven by Strefs of Weather to their Retirement, but fegm 
as naturally to betake themfelves thereto, as other, Animals.do to 
Reft and Sleep. For before the Approach of cold Weather, to- 
wards the End of Summer, we may fee fome Kinds of them flock- 
ing together, in great Numbers, within Doors, (as Seval/ows do a 
little before they leave us) as if they were making ready for their. 
Winter’s Reft. 2. That every Species betakes itfelf to a proper 
convenient Receptacle; fome under the Waters to the bot- 
toms of Ponds; fome under the Earth, below the Frofts; fome - 
under Timber, Stone, &c. lying on the Ground; fome into hollow . 
Trees, or under the Bark, or in the Wood; fome into warm and 
dry Places ; and fome into dry alone. 
_ | (6) There are not many Kinds that thus provide their Food be- 
fore-hand. The moft remarkable, are the Ant and the Bee; con- 
cerning the firtt of which, Origen hath this Remark, wiz. De fo- 
lertid Formicarum, venture byemi maturé profpicientium, fibique 
invicem fub onere feffis fuccurrentium ; quodque fruges arrofas condunt, 
ne 
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ties and Occafions. And it is very pretty to fee 
with what unwearied Diligence all Hands are at 

Work for that Purpofe, all the warmer Months. 

Of this the Holy Scripture itfelf gives us an In- 

ftance in the Ant, calling that little Animal ex- 

ceeding wife, Proy. xxx. 24. And the Reafon is, 

ver. 25. The Ants are a People not fireng, yet they 

prepare their Meat in the Summer. And therefore So- 
lomon fends the Sluggard to this little contemptible 

Creature, to learn Wifdom, Forefight, Care, and 

Diligence, Prov. vi. 6, 7, 8. Go to the Ant, thou 

Sluggard, confider her Ways, and be wife: which ha- 

ving no Guide, Overfeer, or Ruler, provideth ber 
Meat in the Summer, and gathereth her Food in the 

Harvefi. é. | ie 

To this Scriptural Example, give me leave to 
_anticipate, and fubjoin an Obfervation of the far- 

ther great Wifdom of this little Creatures; and 
that is their unparallelled =zopyi, their Tendernefs, 
Sagacity, and Diligence, about their Young (2). 
* Lis 


s 
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ne rurfus-enafcantur, fed per annum.alimento fint, non ratiocinationem 
Formicarum in causa debemus credere, fed alnam matrem Naturam 
bruta quoque fic ornantem, ut etiam minimis addat fua quedam ine 
geniq. Orig. cont. Celf. 1. 4. Pi. 
But as for Wa/ps, Hornets, Humble-Bees, and other Wild-Bees, 
Vefpe-Ichneumons, and divers others that carry in Materials for 
Nefts and Food; this is only for the Service of their Generation, 
_ for hatching their Eggs, and nourifhing their Young, not for Sup- 
plies in Winter; for they all forfake their Nefts towards Winter, 
and retire to other Quarters, living (I conceive) without Food all 
that Time. ; 

(a) Hos vermiculos [Formicarum Ova vulgd vocatos] incredibili 
i =Topyn &F curd Formice educant, fummamque dant operam, ne vel 
tantillum, quod {peétet eoxum wermiculorum educationem atque nutri- 
" ‘tonem, omittant: guemin finem fere femper cofdem ore cireumportant 
fecum, ne ulla eos ledat injuria. In mufeo meo nonnullas iftius generis 


formicas, vitro terra repleto, conclufas cum Vermiculis iftis adferva- 
bam: 
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"Tis very diverting, as well admirable to fee, 
with what Affeftion and Care they carry about 
their Young in their Mouths, how they expofe 
themfelves to the greateft Dangers, rather than 
leave their Young expofed or forfaken ; how they 
remove them from Place to Place in their little 
Hills, fometimes to this Part, fometimes to that, - 
for the Benefit of convenient Warmth, and proper 
Moifture; and then again withdraw, and guard 
them againft Rain and Cold. Now that this great 
. Wifdom which the Scriptures attribute unto, and is 
difcernible in this little Animal, is owing only to 
the Inftiné, or Infufions of the great ‘Conferva- 
tor 
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bam: ibi non fine jucunditate fpcltzbam, quo terra fire! in Iuperfe 
cie ficcior, eo profuncins Formicas cvm festibas felt provetere: cim™ 


werd aguars adfunderem, wvifa mirificum erat, guante offeciv, guantd 
folicitudine, quanta ZT ony omnein in eo collecaréat operam, ut fie~ 
tus fuos ficciore FP tuto loco repanerent, Sapins vidi, cam aliquot 
diebus aqua caruiffent, atgue cin affufo tantille aque terram iliam 
bumeftarem, é weftigio a Formicis factus fuos eo loci fuiffe allatos, 
guos ibi diflinGé confpiciebam moveri atque fugere bumorem,  Dulto- 
ties fui conatus, ut eos Vermiculos ipfe educarem, at femper conatum 
fefellit eventus: neque ipfas Formicarum Nympbas alimenti jam non 
indigas unquam fine ipfis Formicis potui potu artificiali excludere, 
J. Swammerd. Epilog. ad Hift. Infeét. p. 153. 

Sir Edward King, who was very curious in examining the Gene- 
sation of Ants, obferves their great Cate and Diligence, 1. Abcut 
their Sperm, or true Eggs, which is a fine white Subftance, like 
Sugar, which they diligently gather into a Heap, when 
{cattered, and on which they He in Multitudes, (1 fuppofe, by 
way of Incubation.) 2. I have obferved, faith he, in Summer, 
that in the Morning they bring up thofe of their Young, (call’d 
-Ant- Eggs) towards the Top of the Bank: So that you may from 
to in the Morning, until § or 6 Afternoon, find them near the 
Top------ for the moft Part on the South-fide the Bank. But to- 
wards 7 or 8 at Night, if it be cool, or likely to rain, you may 
dig a Foot deep before you can find them. Philo. Tranf. N° 23, 
or Mr, Lowrhorp’s Abridy. Vol, 2. p. 7; and Q. (a) The 
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tor of the World, is evident becaufe either this 
Wifdom, Thought, and Forecaft, isan AG of the 
Animal itfelf, or of fome other Being that hath 
Wifdom. But the Animal being irrational, ?tisim- 
poffible it can be its own A@, but mufthe derived, 
or received from fome wife Being. And who? What 


- can that be, but the infinite Lord, Confervator, and 
Governor of all the World? 
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Of the Care of Insecrs about their Younc, 


H_E other notable Inftin@ I am to treat of, 
is the peculiar ArtandCare of thelnfeét-tribe, 
about the Prefervation of their Species. ‘Here } 
might {peak of many Things, but I have occafion- 
ally mentioned divers of them before, under fome or 
other of the general Heads, and therefore fhall fix 
only upon two Things relating to their fpecial Art 
and Care about the Produétion (a) of their Young, 
which have not been fo Farticularly fpoken to as 
they deferve. . 
One Thing is their fingular Providence for their 
Young, in making or finding out fuch proper Re- 
ceptacles and Places for their Eggs and Seed, as 
that they may receive the Advantage of a fuffici- 
. ent 
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(2) The Doétrine of ASquivocal Generation, is at this Day fo 
fufficiently exploded by all learned Philofophers, that I thall not en- 
ter the Difpute, but take it for granted, that all Animals fpring 
from other Parent-Animals. If the Reader hath any Doubt about 
it, I refer him to Seigneur Redi de Gen. Infet?. and Mr. Ray’s Wif- 
dom of God, &c. p. 344. See alfo before, Book IV. Chap. 15. Note 
(4) p, 244. on (a) Te 
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ent Incubation, and that the Young, when pro- — 
duced, may have the Benefit of proper.and fufii- — 
cient Food for their Nurture and Education, till 
they are able to fhift for themfelves. It is admira- 
ble to fee with what Diligence and Care the feve- 
ral Species of Infeéts lay up their Eggs, or Sperm, 
in their feveral proper Places; not all in the Wa- 
ters, in Wood, oron Vegetables; but thofe whofe 
Subfiftence is in the Waters (a), in the Water; 
thofe to whom Flefh is a proper Food, in Flefh (4); - 
. thofe 


} 
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(a) It would be endlefs to fpecify the various Species of Infects, 
that have their Generation in the Waters: And therefore I fhall 
only obferve of them, 1. That their Eggs are always laid up with 
great Care, and in good Order, And alfo, 2. Where proper and 
fufficient Food is. 3. That in their Nympba-State in the Waters, _ 
they have Parts proper for Food and Motion ; andin many, or mof _ 
of them, very different from whet they have in their Mature- _ 
State; a manifet Argument of the Creator’s Wifdom and Provi-_ 
dence. Foran Inftance, fee Note (d) p. 382. 

(6) As Signeur Redi was one of the firft that made it his Bufinefs 
to difcard Anomalous Generation, (o he tried more Experiments re- 
lating to the Vermination of Serpents, Flefh, Fith, putrified Ve- 
getables; and, in fhort, whatever was cornmonly known to be the 
Nurfery of Maggots, more, I Gy, probably, than any one hath 
done fince. And in all his Obfervations, he conftantly found the 
Maggots to turn to Aurelia, and thefe into Flies. But then, faith 
he, Dubitare coepi, utriim omne hoc vermium in carne genus, ex folo 
Mufcarum femine, an ex ipfis putrefaétis carnibus oriretur, tantogue 
magis confirmabar in boc meo dubio, quanto in omnibus generationt - 
bus -----faepius wideram, incarnibus, antequam verminare incipe- 
vent, refediffe ejufdem fpeciet Mufcas, cujus propago poftea nafcebatur. 
Upon this he tells us, he put Fifh, Fleth, @c, into Pots, which 
he covered clofe from the Flies with Paper, and afterwards (for the © 
- free Air-fake) with Lawn, whilft éther Pots were left open, with 
fach like Fleth, &c. in them ; that the Flies were very eager to. 
get into the covered Pots; and that they produced not one Maggot, | 
when the open ones had many. Fr. Redi de Gener, Infea. 
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thofe to whom the Fruits (a) or Leaves of Vege- 
| or tables 


. Among the Infects..that..come.from the.Maggots he.mere 
tions, he names Culices. Now from the moft critical Obferva- 
tions I have made, I never obferved any Sort of Gnat to come from 
putrified Flefh, Wegetables, or any other Thing he taxeth them. 
with. So that either he means by Culex, fome Fly that we call 
not by the Name of Guar; or elfe their Gnats in Italy vary in their 
Generations from ours in England, For among above thirty, near 
forty, diftinét Species of Grats that I have obferved about the Place 
where I live, I never found any to lay their Eggs in Fleth, Fith, @c, 
but the largeft Sort, called by Aldrowand, Culices maximi, by Swwam- 
_merdam, Tipula terreftres, lay their Eggs in Meadows, @e. under 
the Grafs; one of the larger middle Sort, in dead Beer, Veaft, &c. 
lying cn the Tops, or in the Leaks of Beer-barrels, &c. and al! the 
reft (as far as ever I have obferved) lay and hatch in the Waters, as 
in Vote (d: Pe 382. ; : 

The Generation of the Second of thefe being akin to fome of the 
foregoing Inftances, and a little out of the Way, may deferve a 
Place here. This Gnat lays its Eggs commonly in dead Bear, & ec, 
as I faid, and probably in Vinegar, and other fuch Liquors. Some 
Time after which, the Maggots are fo numerous, that the 
whole Liquor flirreth as if it was alive; being full of Mag- 

- gots, fome larger, fome fmaller; the larger are the Off: pring of 
our Guat, the fmaller, -of a fmall dark-coloured Fly, tending to 
reddifh, frequent in Cellars, and fuch obfcure Places. Al] thefe 
Maggots turn to Aurelia, the larger of which,. of a Tan-Colour, 
turn to our Guat; This Gnatis of the unarmed Kind, having no 

Spear in its Mouth: Its Head is larger than of the common Gnats, 
a longer Neck, thort-jointed Antenne, {potted Wings, reaching be- 
yond its flender 4/uus ; it is throughout of a brown Colour, tend- 
ing to red, efpecially in the Female: The chief Difference between 
the Male and Female is, (as in other Guats, yea, moft Infe&s) the 
Male is lefs than the Female, and hath a flenderer Belly, and its 
Podex not fo fharp as the Female’s is. 

(a) The Infects that infeft Fruits, are either of the Ichneumone 
Fly Kind, or Phalene. Plumbs, Peafe, Nuts, @c. produce 
fome or other Ichneumon-Fly. That generated in the Plumb is 
black, of a middle Size, its Body near three tenths of an Inch 
long, its Tail not much lefs, confifting of three Briftles, where- 
with it conveys its Eggs into Fruits: Its datenne, or Horns, long, 
flender, recuryed; its Belly longish, tapering, {mall towards the 
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tables are Food, are accordingly repofited, fome in 
this Fruit, fome on this Tree (a), fome on that 


Plant (6), fome on another, and another 5 but con- 
. {tantly 


‘Thorax; Legs reddith; Wings membranaceous, thin, and tranfpa- 
rent, in Numb, 4. which is one Charagteriftick of the Ichneumon- 
Fly. 
The Peafe Ichneumon-Fly is very fmall, Wings large,’ reaching 
beyond the Podex 5 Antenne Jong 3 Alvus fhort,  fhaped like an 
Heart, with the Point towards the Anus; it walketh and flieth 
flowly + No Tail appears as in the former; but they have one lieth 
hidden under the Belly, which they cam at Pleafure bend back to 
pierce Peafe when they are young and tender, and other Things alfo, 
as I have Reafon to fufpeét, having met with this (as indeed the 
former two) in divers Vegetables. 

Pears, and Apples I could never difceveriany Thing to breed in, 
put only the lefler Phalena,, about four tenths of an Inch long, 
whitifh underneath, greyifh-brown above, (dappled with brown 
Spots, inclining toa dirty Red) all but about a third Part at the 
End of the Wings, which is notgrey, but brown, elegantly ftrip- 
ed with wavey Lines, of a Gold Colour, as if gilt; \its Head is 
{mall, with a Tuft of whitifh-brown in the Forehead; Anten- 


ne {mooth, moderately long. The Aurelia of this Moth is fmall, 


of a yellowifh brown. I know not what Time they require for 
their Generation out of Boxes; but thofe I laid up in Auguff, did 
not become Moths before Fune following. 

(2) There are many of the Phalane, and Ichneumon- Fly Tribes, 
that have their Generation on the Leaves, or other Parts of 
Trees and Shrubs, too many to be here reckoned up. The Gas 
hath many very beautiful Phalene, bred in its convolved Leaves, 
white, green, yellow, brown, {potted prettily, and neatly dappled, 
and many more befides; and its Buds afford a Place for Cafes, and 
Balls of various Sorts, as fhall be fhewn hereafter; its Leaves ex- 
panded, minifter to the Germination of globular, and other fphe- 
roidal Balls, and flat Tbec@, fome like Hats, fome like Buttons 
excavated in the Middle; and divers others fuch like Repofitories, 
all belonging to the Icbnewmon- Fly Kind, And not only the ze, 
but the Maple alfo, the White-Iborn, the Brier, Privet, and in- 
deed almoft every. Tree and Shrub. 7 
(bh) And as Trees and Shrubs, fo Plants have their peculiar In- 
felts, The White Butterfly lays its voracious Offspring on Cab- 
bage- 
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ftantly the fame Family on the fame Tree or Plant, 
the moft agreeable to that Family. | And as for 
others that require a conftant and greater Degree 
of Warmth, they are accordingly provided by the 
-Parent- Animal with fome Place in or about the 
Body of other Animals; fome in the Feathers of 
Birds (a); fome in the Hair of Beafts (4); fome 

in 


bage- Leaves; a very beautiful reddith ocellated one, its no lefs vo- 
racious black Offspring, of an horrid Afpect, on the Leaves of 
Nettles; as alfo doth avery beautiful, fma!l greenith Ichneumone 
Fly, in Cafes on the Leaves of the fame Plant: And to name no 
more, (becaufe it would be endlefs) the beautiful Ragwort- Moth, 
whofe upper Wings are brown, elegantly {potted with red, and un- 
der Wings edged with brown; thefe, I fay, provide for their golden 
ring’d Zruce upon the Ragwort-Plant. 

_ (4) Many, if not mot Sotts of Birds, are infefted with a di- 
ftin& Kind of Lice, very different from one another in Shape, 
Size, &c. For Figures and Defcriptions of them, I thall refer to 
Signeur Redi of Infes. See alfo Moufet, 1. 2, c. 23. Thefe 
Lice lay their Nits among the Feathers of the refpective Birds, 
where they are hatched and nourifhed ; and as 4rifotle faith, would 
deftroy the Birds, particularly Pheafants, if they did not duft their 
Feathers. Loco infra citat. 

(b) And as Birds, fo the feveral Sorts of Beafts have their’pecu- 
Niar Sorts of Lice; all diftinét from the two Sorts infefting Man s. 
Only the 4s, they fay, is free, becaufe our Saviour rode upon 
one, as fome think ; but I prefume it is rather from the Paffage in 
Pliny, 1. 11.-¢. 33. or rather Ariff. iff. Animal. 1. 3. ¢. 31. who 
faith, Quibus pilus eff, non carent eodem [ Pediculo} excepto Afino, 
- gui non Pediculo tantim, wverim etiam Redivio immunis eff. Anda 
little before, ipeaking of thofe in Men, he thews what Conftituti- 
ons are moft fubjeé&t to them, and inftanceth in A/cman the Poet, 
and Pherecydes Syrius, that died of the Pehiriafis, or Lawly Difeafe, 
For which foul Diftemper, if Medicines are defired, MJoufet de 
| Unfed?. p. 262. may be confulted; who in the famePage hath thisObfei« 
vation, Aximadverterunt noftrates----ubi Afores Infulas & tergo reli 
querint, Pediculos confeftim omnes tabefcere : atque ubi eas reviferint, 
| tterum-innumeros alios fubito oriri?, Which Obfervation is confirm- 
ed by Dr. Stubs, Vide Lowtbh, Abridg. Vol. 3. p. 558, And many 

- Seamen have told me the fame. 


S (a) Fithes, 


am 
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in the very Scales of Fithes (a); fome in the” 
Nofe (4); fome in the Flefh (c); yea, .fome intl 

} the 
a 
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(a) Fithes, one would think, fhould be free from Lice, by reafon — 
they live in the Waters, and are perpetually moying in, and brufh- 
ing through them; but yet they have their Sorts too. , 

Befiges which, I have frequently found great Numbers of long — 
{lender Worms in the Stomachs, and other Parts of Fifh, particu- 4 
larly Codfifh, efpecially fuch as are poors; which Worms have — 
- work’d themfelves deeply into the Coats and Flefh, fo that they 7 
could not eafily be gotten cut: So Arifforle faith of fome Fithes, 
Ballero &F Tilloni Lumbricus tnnafeitur, qui debilitat, Fe. Chalets © 
aitio infeflatur diro, ut Pediculi fub Branchiis tnnati quam multi itm ~ 
yerimant, Hift. An. 1. 8. c. 20. ; % 

(b) OF Infeéts bred in the Nofe of Animals, thofe in the No- © 
ftrils of Sheep are remarkable. Ihave myfelf taken out not fewer 
‘ata Time than twenty or thirty rough Maggots, lying among the © 
Lamine of the Noftrils. But I could never hatch any of them, © 
and fo know not what Animal they proceed from : But I have no 
‘great doubt, they are of the Ichneumon-Fly Kind; and not impro=— 
‘bably of that with along Tail, call’d Trifeta, whofe three Briftles ” 
feem very commodious for conveying its Eggs into deep Places. 

1 have alfo feen a rough whitith Maggot, above two Inches — 
within the Inteflinum Reéium of Horfes, .firfnly adhering thereto, — 
that the hard Dung did not ruboff. I never could bring them to. 
Perfe€tion, bot fufpect the Side-Fly proceeds from it. 

(c) In the Backs of Cows, in the Summer-Months, there are 
Maggots generated,. which in Effex we call Wornils; which are firft 
only a fmall Knot in the Skin; and, I fuppofe, no other than an 
Egg laid there by fome Infect. By Degrees thefe Knots grow big- 
ger, and contain in them a Maggot lying in a purulent Matter + 
“They grow to be as large as the End of one’s Finger, and may be 
fqueez'd out at a Hole they have always open: They are round and — 
rough, and of a dirty White. With my utmoft Endeavour and Vi- — 
gilance, I could never difcover the Animal they turn into; but 
tas they are fomewhat like, fo may be the fame as thofe in the 
Note before. ‘ 
° In Perfia there are very long flender Worms, bred in the Legs,” 
and other Parts of Men’s Bodies, 6 or 7 Yards long. Re 
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the. very Bowels (2), and inmoft Receffes of 
| | | the 


In Philof. Tranf. Mr, Dent, and Mr. Lewis, relate divers Exam~ 
ples of Worms taken out of the Tongue, Gums, Nofe, and other 
Parts, by a Woman at Leicefter, which they were Eye-witnefles of, 
Thefe, and divers others mention’d in the TranfaGions, may be 
feen together in Mr, Low+horp’s Abridg. Vol. 4. p. 132. 

~ Narrat mibi wir fide dignus------ Cafp. Wendlandt -~---- fein 
Polonid, puero cuidam ruftico duorum annorum, Vermiculum album 3 
palpebra extranxiff2,------ magnitudinis Eruca@.------ Similem fere. 
buic cafum mibi | Schulzio] & D. Segero narravit boc, Anno 1676, 
chirurgus nofer Ant, Statlender, qui cyidam puero, ex Aure, extraxit 
Vermiculum talem, qualis in nucibus avellanis perforatis latitare fo- 
let, fed pauld majorem, coloris albiffimi ; alt@ri minores 5 ejufdem ge. 
neris fimiliter'ex Aurez. Omnes aliquot boras fuperwixerunt.------« 
Vermiculos adbuc viventes oculis noftris vidimus, Ephem. Germ. T, 
%. Obf. 24. ubi Vermiculi Icon. Many other Initances may be met, 
with in. the fame Tome. Obf, 147, 148, 1<4. 

' The Worms in Deer are mention’d eften among antient Writers, 
Arifjorle faith, Sudammes Uiv Tol web Tes EXeTW, ey TH Kena 
Fovras, &c. They [Deer] all have live Worms in their Heads, 
bred under the Tongue, ina Cavity near the Vertebra on which the 
Head is placed ; their Size not lefs than of the largeft Maggots 3 they 
are bred all together, in number about twenty, Ariftot. Hitt, Ani- 
mak. diay Cais. i abe: 

To thefe Examples may be.added the Generation of the Ichneu- 
mon-Fly in the Bodies of.Caterpillars, and other Nymphe of Infeéts, 
In. many of which, that.I have laid up to be hatch’d in Boxes, in- 
ftead of Papilios, &c. as.I expected, I have found a great Number’ 
of {mall Ichneumon-Flies, whofe Parent-Animal had wounded thofe 
Nympbe, and darted its Eggs into them, and fo made them the 
Fofter- Mother of its Young. More Particulars of this Way of Gene- 
ration may be feen ‘in the great Mr, Willughby’s Obfervations in 
Philof. Tranf. N° 76, But. concerning the farther Generation of 
this Infe&, I have taken Notice of other Particulars in other Pla- 
ces of thefe Notes. Pid toa PI : 

(2) The Animals ordinarily bred in the Stomach and Guts, are 
the three Sorts of Worms call’d Lati, Teretes, and Afcarides 3 con 
cerning which, it would be irkfome to fpeak in particular, and 
_ therefore I fhall refer to Mdoufer, 1, 2.¢. 31,32, 33. Dr. Tyfon’s 

Anatomy of them in Mr. Lowthorp’s Abridg. Vol, 3+ p. 120. 
Signeur Redi’s OLf, and others that have written of them, 
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the Bodies of Man and other Creatures (a): 


And as for others to whom none of thefe Methods 
are 


As not only Worms,but other Creatures alfo are {aid to be ee 


in the Stomach; Inftances of which are fo innumerable, that I fhall 


only feleé&t a few related by Perfons of the beft Credit. And firft, 


of all, by fome of our own Country-men. Dr. Lifter, (whofe 


Credit and Judgment will hardly be queftion’d,) gives an Account 


of true Caterpillars, vomited up by a Boy of nine Years old: and 
another odd Animal by a poor Man. Mr. Feffop, (another very 
judicious, curious and ingenions Gentleman,) faw Hexapods vomi- 
ted up by a Girl; which Hexapods lived and fed for five Weeks. 
See Lowth. ib. p. 135+ @ 


As to Foreigners, it is a very ftrange Story (but attefted by. 
Perfons of great Repute. ) of Catharina Geileria, that died in Feb.. 


1662, in the Hofpital of Altenburg, in Germany, , who for twenty 


Years voided by Vomit and Stol, Toads and Lizzards, &c, Epbemer. 
Germ. T, 1. 0bf. 103. See alfo the rogth Obfervation of a Kitten bred 


in the Stomach, and vomited up; of Whelps alfo, and other. 


Animals, bred in like Manner. But I fear a Stretch of Fancy 
might help in fome of thofe laft Inftances, in thofe Days when fpon= 
taneous Generation was held, when the Philofophers feem to have 
more -flightly examined fuch Appearances than now they do. But 
for the breeding of Frogs or Toads, or Lacerta Aquatica in the 


Stomach, when their Spawn h eneth to be drank, there is a’ 


Story in the fecond Tome of the. ‘phem. Germ. Obf, 56. that favours 
it, viz. In the Year 1667, a Butcher's Man going to buy fome Lambs 
in the Spring, being thirly, drank grecdily of [ome ftanding Water, 
which a while after, caufed great Pains in bis Stomach, which grew 
worjeand worfe, and ied in dangerous Symptoms. At laft be thought 
fomewhat was alive in bis Stomach, and after that, vomited up three 
live Toads; and fo recover’d his former Health. 

Such another Story Dr. Sorbait tells, and avoucheth it feen with 


his own Eyes, of one that had a Toad came out of an Abfcefs, 


which came upon drinking foul Water. Obf. 103. 
(a) Not only in the Guts, and in the Flefh, but in many other 
Parts of the Body, Worms have been difcover’d. One was voided 


by Urine, by Mr. Mat. Milford, fuppofed to haye come from the 


Kidneys. Lowth. ib. p. 135. More fuch Examples Moufee rere ; 
id. 
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are proper, but make themfelves Nefts by Perfo- 
rations in the Earth, in Wood, or Combs they 
build, or fuch like Ways; ’tis admirable to fee 
with what Labour and Care they carry in, and 

feal 
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Ibid, So the Vermes Cucurbitini are very common in the Veffels in 
Sheeps Livers. And Dr, Lifer tells of them, found in the Kidney 
of a Dog, and thinks that the Snakes and Toads, &c faid to be 
found in Animals Bodies, may be nothing elfe. Lewth. 1b. p, 120. 
Nay, more than all this: In Dr. Bern, Verzafcha’s fixth Obferva- 
tion, there are divers Inftances of Worms bred in the Brain of 
Man. One, a Patient of his, troubled with a violent Head-ach, 
and an Itching about the Noftrils, and frequent Sneezing 3 who, 
with the Ufe of a Sneezing- Powder, voided a Worm, w th a great 
deal of Snot from his Nofe. A like Inftance he gives from Bar- 
tholine, of a Worm voided from the Nofe of 0. W. which he 
gueffeth was the famous Olaus Wormius: Another, from a Coun- 
try-Woman of Deitmarfh; and others in Tulpius, F. Hildanus,’ - 
Scbenckius, &c. Thefe-Worms he thinks are undoubtedly bred in 
the Brain: But what way they can come from thence, I can’t tell. 
Wherefore I rather think, they are fuch Worms as are mentioned 
in Note (6) p. 378. and even that Worm that was aétually foun? 
in the Brain of the Paris Girl (when opened) I guefs might be laid 
in the Lamine of the Noftrils, by fome of the Ichnewmon, or other 
Anfeét-Kind, and might gnaw #tayway into the Brain, thro’ the Os 
Cribriforme. Of this he tells in Barthcline, Tandem ciim ta- 
bida obtiffet, ftatim aperte crani®prefentes Medici totam cerebelli 
fubfiantiam, que ad dexterum vergit, a reliquo corpore fejunfam, 
nigraque tunica involutam deprebenderunt:. hac tunica rupta, Jaten- 
tem Vermem vivum, & pilofum, duobus puné&is {plendidis loco oculo- 
rum prodidit, ejufdem fere molis cum reliqua Cerebri portione, gui du- 
arum horaram fpacio fupervixit. B. Verzaf. Obf. Medicae, p. 16. 
Hildanus tells us fuch another Story, viz. Filius Theod, auf? der 
Roulen, Avunculi mei, -diuturno vexabatur dolore capitis ------ De- 
inde febricula & flernutatione exorta, ruptus eft Abfceffus circa os 
cribrofum------ & Vermis prorepfit. By his Figure of it, the Mag- 
got oe an Inch long, and full of Briftles. Fabri Hildan, Cent. 
1. Of, } 
* Galenus Wierus, (Phyfician tothe Princ, Ful. & Cleve) he faith, 
told him, that he had, at divers Times, found Worms in the Gail. 
Bladder in Perfons he had opened at Duffeldorp. Id. ib. Obf. 60. 


$3 (a) See 
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feal up Provifions, that ferve both for the Production, 
of their Young, as alfo for their Food and Nurture © 


when produced (a). 

‘The other Piece of remarkable Art and Care 
about the Produétion of their Young, is their Cu- 
rioftty and Neatnefs in repofiting their Eggs, and 
in their Nidification. 

As to the firft of which, we may obferve, that 
great Curiofity and nice Order is generally ob- 
ferved by them in this Matter. You fhall always 


fee their Eggs laid carefully and commodioufly ~ 


up (4). When upon the Leaves of Vegetables, 
or other Materials on Land, always glued thereon 
with Care, with one certain End lowermoft, and 
with handfom Juxta-Pofitions (c). Or if in the 
Waters, in neat and beautiful Rows oftentimes, in 


that fpermatick, gelatine Matter, in which they — 


are repofited, and that Matter carefully tied and 


faften’d in the Waters, to prevent itsDiffipation (d@), — 


or 


eocememesentt 
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(a) See before, Book 1V. Chap. 13. Note (a)p. 228. 

(3 Some Infeéts lay up their Eggs in Clufters, as in Holes of 
Flefh, and fuch Places, where it is neceflary they fhould be croud- 
ed together; which, no queftion, prevents their being too much 
dried up in dry Places, and promotes their hatching. But, 

(c) As for fuch as are not to be cluftered up, great Order is ufed. 
I have feen upon the Pofts and Sides of Windows, little round Eggs§ 
refembling fmall Pearl, which produced fmall hairy Caterpillars, 
that were very neatly and orderly laid. And, to name no more, 


‘the White- Butterfly lays its neat Eggs on the Cabbage-Leaves in _ 


good Order, always gluing one certain End of the Egg to the Leaf, 
{ call them neat Eggs, becaufe if we view them in a Microfcope, 
we fhall find them very curioufly furrowed, and handfomely made 
and adorned. _ ’ ; nn 
(d) By reafon it would be endlefs to fpecify the various, Genera- 
tion of Infeéts in the Water, I thall therefore (becaufe it. is little 
obferved) take Pliny’s Inftance of the Gnat, a mean and —— 
Animal, but a notable Inftance of Nature’s Work, as he faith. 


‘The 


Cuap. VI. Niprrrcation of Insecrs. 38 2: 
or if made to float, fo carefully fpread and poifed, 

as to {wim about with all pofiible Artifice. 
And as to their other Faculty, that of Nidifica- 
tion, whether it be exerted by boring the Earth 
or 
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The firtt.Thing confiderable in the Generation of this Infect is 
. (for the Size of the Animal) its vait Spawn, being fome of them 
above an Inch long, and half a quarter Diameter; made to float in 
the Water, and tied to fome Stick, Stone, or other fix’d Thing in 
the Waters, by a {mall Stem, er Stalles In this gelatine, tranf- 
parent Spawn, the Eggs are neatty laid in fome Spawns ina finale,’ 
in fome in a double fpiral Line, running round from End to End, 
_ asin Fig. g, and 103 and in trantversty, as Fig. 8. 

When the Eggs are by the Heat of the Sun, and. Warmth of 
the Seafon, hatched into fmall Maggots, thefe Maggots defeend to 
the Bottom, and by means of fome of the gelatine Matter of the) 
Spawn (which they take along with them) they ftick to Stones, 
and other Bodies at the Bottom, and there make themfelves little 
Cafes or Cells, which they creep into and out off at Pleafure, un- 
til they are arrived to a more mature Wympha-State, and-can fwim 
about here and there, to feek for what Food they have oceafion; at 
which Time, they are a kind of Red-worms, above half an Inch 
Jong, aS in Fig. rr. 

Thus far this mean | Tnfe& is a good Inftance of the Divine Pro- 
vidence towards it. But if we farther confider, and compare the 
three States it undergoes after it is hatched, we thal] find yet great- 
er Signals of the Creator’s Management, even ir thefe meancf of 
Creatures. The three States I mean, are its Nympha-Vermicular 
State, its Aurelia, and Mature-State, ‘all as different as to Shape 
and Accoutrements, as if the Infe@t was three different Animals. In 
its Vermicular-State, it is a Red-Maggot, as I faid, and hath a 
Mouth and other Parts accommodated to Food: In its Aurelia- 
State, it hath no fuch Parts, becaufe it then fubfits without-F ood ; 
but in its Mature, Gnat-State, it hath a curious well-made Spear, . 
to wound and fuck the Blood of other Animals... In its Vermiculay-. 

- State, it hath a Worm-like Body, and fomething analogous to Fins 

or Feathers, ftanding ereét near its Tail, and running parallel with 

the Body, by means of which refifling the Waters, it is ermbled ta - 

fwim about by Curvations, or flapping its Body fide-ways, this 
way and that, asin Fig, 32. 

But 
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or Wood, or building themfelves Cells (a), or 
fpinning and weaving themfelves Cafes and Webs, — 
it is all a wonderful Faculty of thofe poor little ~ 
Animals, whether we confider their Parts where- — 
with they work, or their Work itfelf. Thus 
.thofe who perforate the Earth, Wood, or fuch 
like, they have their Legs, Feet, Mouth, yea, 
and whole Body accommodated to that Service; 
their Mouth exaétly formed to gnaw thofe hand- 
fome round Holes, their Feet as well made to 
fcratch and bore (2), and their Body handfome- 
ly turned and fitted to follow. But for fuch as 
build or fpin themfelves Nefts, their Art juftly 
bids Defiance to the moft ingenious Artift among 
Men, fo much as tolerably to copy the nice Geo- 
metrical Combs of fome (c), the Earthen Cells _ 


of others, or the Webs, Nets, and Cafes (d) wo- 
ven 


* 
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But in its 4urelia-State, it hath a quite different Body, witha 
Ciub. Head, (inwhich the Head, Thorax, and Wings of the Gnat 
_ are inclofed) a lender A/wus, and a neat finny Tail, landing at right 
Angles with the Body, quite contrary to what it was before; by 
which means, inftead of eafy-flanping fide- ways, it fwims by rapid, 
brifk Jirks, the quite contrary Way ; as is in fome Meafure repre- 
fented in Fig, 13. But when it becomes a Guat, no finny Tail, no 
Club Head, but all is made in the moft accurate Manner for 
Flight and Motion in the Air, as before it was for the Waters. 

(a) See Book 1V. Chap. 13. Notes (a), (4), p- 233- 

(6) Thus the Mouths and other Parts of the Ichneumon-Wa/fps 
in Book LV. Chap. 13. Note (a) p.228. So the Feet of the Gry/lo- 
talpa, ibid. Note (f), p- 233+ ‘J 

(c) See the laft cited Places, Mote (4), p. ibid, 

(d) Of the textrine Art of the Spider, and its Parts ferving to 
that Purpofe, fee the laft cited Place, Note (2), p. 235. 

Befides thefe, Caterpillars, and divers other Infects, can emit 
Threads, or Webs, for their Ufe, In this their Nympha-State, they 
fecure themfelves from falling, and let themfelves down from the 
Boughs of Trees, and other high Places, with one of thefe Threads. 
And in the Cafes they weave, they fecure themfelves in their 4u- 


relia-State, 
And 
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ven by others. And here that natural Glue (2) 
which their ‘Bodies afford fome of them to confo- 
lidate their Work, and combine its Materials to- 
gether, and which in others cam be darted out 
at Pleafure, and fpun and woven by them into 
filken Balls (4) or Webs: I fay, this fo peculiar, fo 
| fervice- 
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" And not only the Offspring of the Phaleza-Tribe, but there 
are fome of the Ichneumon-Fly Kind alfo, endowed with this tex- 
trine Art. Of thefe I have met with two Sorts ; one that {pun a 
Milk-white, long, round, filken Web, as big as the Top of one’s 
Finger, not hollow within, as many are, but filled throughout 
with Silk. Thefe are woven round Bents, Stalks of Ribwort, &c. 
in Meadows. The other is a Lump of many yellow, filken Cafes, 
flicking confufedly together on Pofts, under Coleworts, &c. Thefe 
Webs contain in them, fmall, whitith Maggots; which turn to a 
fmall, black Ichneumon-Fly, with long, capillary Antenne; Tan- 
coloured Legs; long W.ngs reaching beyond their Body, with a 
black Spot near the Middle; the -4/wus like an Heart ; and in 
fome, a fmall fetaceous Tail. Some of thefe Flies were of a fhi- 
ning, beautiful green Colour. I could not perceive any Difference, 
at leaft -not fpecifical, between the Flies coming from thofe two 
Productions. 
- (a) Lhave often admired how Wafps, Hornets, Ichneumon Wafps, 
and other Infects that gather dry Materials for building their Nefts, 
have found a proper Matter to cement and glue their Combs, and 
line their Cells 5 which we find always fufficiently context and firm. 
But in all Probability, this ufeful Material is in their own Bodies 3 
as ’tis in the Tinea Veffivora, the Uadew-Worm, and divers others. 
Goedart obferves of his E+uca, Num. xx. 6. that fed upon Sallew. 
Leaves, that it made its Cell of the comminuted Leaves, glued to- 
gether with its own Spittle, Hac pulweris aut arene inftar comminu< 
" it, ac pituttofo quodam fui PU hon ita maceravit, ut inde acm 
commodatum fubeund@e mutationi inflanti locum fibi exftruxerit. Do- 
muncula bec & communi Salicum ligno nibil differre videbatur, nift 
quod longé effet durior, aded ut cultro vix difrumpt poffet. 
(6) An ingenious Gentlewoman of my Acquaintance, Wife to a 
learned Phyfician, taking much Pleafure to keep Silk-Worms, had once 
r orrne 35 the 
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ferviceable a Material, together with the curious 
Stru€ture of all Parts miniftring to this textrine 
Power, asmean a Bufinefs as it might feem, is fuch 
as may juftly be accounted among the noble Defigns 
and Works of the infinite Creator and Confervator 
of the World. . Rey tt 
In the laft Place, there is another prodigious 
Faculty, Art, Cunning, or what fhall I call it? 
that others of thofe little Animals have, to make 
even Nature itfelf ferviceable to their Purpofe 5 
and that is, the making the Vegetation and Growth 
of Trees andPlants, the very Means of the build- 
ing of their little Nefts and Cells (a), fuch as are 
| the 


secciemselmenneee pina aanagiasin ane STE COLT A LE TTT Ty 


the Curiofity to draw out one of the. oval Cafes, which the Silk worm 
fpins----- into all the Silken Wire it was made up of, which, to the 
great Wonder as well of ber Hufband, as berfelf,-- --- appeared to be, 
by Meafure, a great deal above 300 Yards, and yet weighed but two 
Grains and an half. Boyle Subtil. of Effluv. Ch....2» 

(a) Since my penning this, 1 have met with the moft fagacious 
Malpighi’s Account of Galls, &c. and find his Defcriptions to be ex- 
ceedingly accurate and true, having traced myfelf many of the Pro- 
duGtions he hath mentioned. But I find Italy and Sicily (his Book de 
Gallis being publithed long after hewas madeProfeflor of Mefina more 


luxuriant in fuch Produétions than England, at leaft than the Parts - 


about Upminfter (where I live)are.. For many, if not moft of 
thofe about us, are taken Notits of by him, and feveral others be- 
fides that I never met with ; altho’ I have for many Ycars as criti- 
cally obferved all the Excrefcences, and other morbid. Tumours of 
Vegetables, as is almoft poffible, and do believe that few of them 
have efcaped me. 

‘As to the Method how thofe Gal/s and Balls are produced, the 
moft fimple, and confequently the moft eafy to be accounted for, is 
that in the Gems of Oak, which may be called Squamous Oak~ 
Cones, Captitula Squamata, in Malpighi: Whofe Defcription not 
exaétly anfwering our Exgiifh Cones in divers Refpeéts, I fhall there- 
fore pafs his by, and fhew only what I have obferved myfelf con- 
cerning them, i aiet 

Thefe 


bea 
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the Galls and Balls found on the Leaves and Branch- 
es of divers Vegetables, fuch as the Oak, the Wil- 


low (a), the Briar, and fome others, . 
‘Now 
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Thefe Cones are, in outward Appearance, perfectly like the 
Gems, only vaftly bigger; and indeed there'are no other than the, 
Gems, increafed in Bignefs, which naturally ought to be puthed out 
in Length : The Caufe of which Obftruétion of the Vegetation is 
this: Into the very Heart of the young tender Gem or Bud (which 
begins to be turgid in une, and to fhoot towards the latter End of 
that Month, or Beginning of the next; into this, I fay,) the Pa- 
rent-Infect thrufts ‘one or mote Eggs, and not perhaps without 
fome venemous Ichor therewith, This Egg foon becomes a, Mag- 
got, which eats itfelf a little Cell in the very Heart or Pith of the 
Gem, which is the Rudiment of the Branch, together with its 
Leaves and Fruit, as hall be hereafter hewn. The Branch being 
thus wholly deftroyed, or at leaft its Vegetation being obfructed, 
the Sap that was to nourith it, is diverted to the remaining Parts of 
the Bud, which are only the fcaly Teguments; which by thefe 
Means grow large and flourifhing, and become a Covering to the 


" Infe&-Cafe, as before they were to the tender Béanch and its Ap- 


pendage, Lars ‘ 
The Cafe lying within this Cone, is at firft but fmall, as the 
Maggot included in it is, but by Degrees, as the Maggot increa- 
feth, fo it grows bigger, to about the Size of a Jarge white Peafe, 
Yong and round, refembling the Shape of a fmall Acorn. 
The InfeG itfelf, is (according to the modern Infectologers)' of 
the Ichneumon-Fly Kind, with four membranaceous Wings, reach- 
ing a little beyond the Body, articulated Horns, a large Thorax, 


bigger than the Belly; the Be//y thort and conical, much like the 


Heart of Animals; the Legs partly whitith, partly black. The 


_ Length of the Body from Head to Tail, about two Tenths of an 


Inch} its Colour, a very beautiful thining Green, in fome tending toa 
dark Copper-Colour, Figures both of the Cones, Cafes, and In= 
feéts, may be feen among Ma/pighi’s Cuts of Galls, Tab. 13. and 
Tab. Zo. Fig: 72. which Fig. 72: exhibits well enough fome’ 
others of the Gall-Infeés, but its Thorax is fomewhst too fhort 
for ours. Pird, - & 
_ (a) Not only the Willow, and fome other Trees, but Plants 


allo, as Nettles, Ground-Ivy, &c, have Cafes preduced on their 
4\ ; ayy: ' Leaves, 
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Now this is fo peculiar an Artifice, and fo far. 
out of the Reach of any mortal Underftanding, — 
Wit, or Power, that if we confider the Matter, — 
with fome of its Circumftances, we muft needs — 
perceive manifeft Defign, and that there is the 
Concurrence of fome great and wife Being, that — j 
hath, from the Beginning, taken Care of, and pro- | 
vided for the Animal’s Good: For which Reafon, — 
as mean as the Inftance may feem, I might be ex- 
cufed, if Ifhould enlarge upon its Particulars. But 
two or three Hints fhall fuffice. | 

In the firft Place, ’tis certain that the Forma- 
tion of thofe Cafes and Balls quite exceeds the 
Cunning of the Animal itfelf; but it is the Act 
partly. of the Vegetable, and partly of feme . 
Virulency (or what fhall I call it?) in the Juice, 
or Egg, or both, repofited on the Vegetable 
by the Parent Animal (a). And as this Viru- 
lency is various, according to the Difference 


: of 


~ 
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Leaves, by the Injeétion of the Eggs of an Ichneumon-Fly. I have 
obferved thofe Cafes always to grow in, oradjoining to fome Rib 
of the Leaf, and their Produétion I conceive to be thus, wiz. The 
Parent-Infeat, with its {tiff fetaceous Tail, terebrates the Rib of 
the Leaf, when tender, and makes Way for its Egg into the very” 
"Pith or Heart thereof, and probably lays in therewith, fome pro- 
per Juice of its Budy, to pervert the regular Vegetation of it. 
From this Wound arifes a fmall Excrefcence, which (when the 
Egg is hatched into a Maggot) grows bigger and bigger, as the 
Maggot increafes, fwelling on each Side the Leaf between the two. 
Membranes, and extending itfelf into the parenchymous Part there- 
of, until it is grown as big as two Grains of Wheat.. In this Cafe 
lies a {mall, white, rough Maggot, . which turns to an 4urelia, 
and afterwards to a very beautiful green, {mall Ichneumon-Fly. . 
(a) What I fufpected myfelf, I find confirmed by Malpighi, 
who in his exa& and true Defcription of the Fly bred in the Oaken 
Galis, faith, Non fat fuit nature tam miro artificio Terebram feu 
Limam condidiffe; fed infir&o wulnere, vel excitato foramine infun- 
dendum exinde liquorem intra Terebram condidit : quare fra&id per 


tranf- 
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of its Animal, fo is the Form and Texture of 
the Cafes and Balls excited thereby; fome be- 
ing hard Shells (a), fome tender Balls (4), 
fome 
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tranfverfam mufcarum terebra frequentiffime, vivente animali, gutte 
aliquot diaphani bumorts effluunt. And a little after, he confirms by 
ocular Obfervation, what he imagin’d before, viz. Semel prope Fu- 
nit finem vidi Mufcam, qualem fuperits delineavi, infidentem quer 
cine gemme, adbuc germinanti; barebat etenim foliolo fiabilt ab 
apice Liantis gemma erumpenti; & convulfo in arcum corpore, tere- 
bram evaginabat, ipfamque tenfam immittebat 5 © tumefacto ventre 
circa terebre radicem tumorem excitabat, quem interpslatis vicibus 
remittebat. In folio igitur, avulsaé Mufcd, minima & diaphana re- 
peri ejeia ova, fimillima tis, gu@ adbuc in tubis fupererant. Non 
licuit tterum idem admirari [peftaculum, &c. 

Somewhat like this, which Malpighi faw, I had the good For~ 
tune to fee myfelf once, fome Years ago: And that was, the beau- 
tiful, fthining Oak- Ball Ichneumon firike its Terebra into an Oak- 
Apple divers Times, no doubt to lay its Eggs therein. And hence 
I apprehend we fee many Vermicules towards the Outfide of many 
of the Oak-Apples, which I guefs were not what the Primitive 
Infec&ts laid up in the Gem, from which the Oak Apple had its 
Rife, but fome other fupervenient, additional Infects, la‘d in after 
the Apple was grown, and whilft it was tender and foft. 

(2) The Aleppo-Galls, wherewith we make Ink, may be reck- 
oned of this Number, being hard, and no other than Cafes of In- » 
fe&ts which are bred in them ; who when come to Maturity, gnaw 
their Way out of them; which is the Caufe of thofe little Holes 
obfervable inthem. Of the Infeéts bred in them, fee Philof. Tran- 
fa&. N° 245. Of this Number alfo are thofe little fmooth Cafes, 
as big as latge Pepper-Corns, growing clofe to the Ribs under Oak- 
en-Leaves, globous, but flattith; at firft tonched with a blufhing © 
red, afterwards growing brown, hollow within, and an hard thin 
Shell without. In this lieth commonly a rough, white Maggot, 
which becomes a little long-winged, black Ichnewmon- Fly, that 
eats a little Hole in the Side of the Gall, and fo gets out. 

(5) Fora Sample of the tender Balls, I fhall chufe the globous 
Bal], as round, and fome as big as fmall Mufket- Bullets, yenine 

| clofe 
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fome Scaly (a), fome Smooth (4), fome Hai- , 
ry (c), fome Long, fome Round, fome Coni- 
| cal, 
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clofe to the Ribs, under Oaken-Leaves, of a greenifh yellowith 
Colour, with a bluth of red; their Skin fmooth, with frequent 
Rifings therein. Inwardly they are very foft and fpungy ; and in 
the very Center isa Cafe with a white Maggot therein, which be- 
comes an Ichneumon- Fly, not much unlike the laft. As te this Gall, 
there is one Thing I have obferved fomewhat peculiar, and I may 
fay providential, and that is, that the Flie lies all the Winter in | 
thefe Balls in its Infantile-State, and comes not to its Maturity till 
the following Spring. Inthe Autumn, and Winter, thefe Balls 
fall down with their Leaves to the Ground, and the Infect inclofed 
in them is there fenced againft the Winter Frofts, partly by other 
Leaves falling pretty thick upon them, and efpecially by the thick 
parenchymous, fpongy Walls, afforded by the Gal/s themfelves. 

Another Sample fhall be the large Oak-Balls, called Oak- Apples, 
growing in the Place of the Buds, whofe Generation, Vegetation, 
and Figure, may be feen in Malpig. de Gallis, p. 24. and Tad. 10. 
Fiz. 33, @c. Out of thefeGalls, he faith various Species of Flies 
come, but he names only two, and they are the only two I ever faw 
come out of them: Freguenter (faith he) fubnigre funt mufce bre- 
vi munite terebrd. Inter has aliquee obfervantur aurea, levi wirl~ 
dis tin&ura fuffufe@, oblonga pollentes terebra, Thefe two different- 
ly coloured Flies I take to be no other than Male and Female of 
the fame Species. I have not obferved Tails (which are their Te- 
rebre) inall, as Malpighi feems to intimate: Perhaps they were 
hid in their Tbece, and I could not difeover them: But I rather 
think there were none, and that thofe were theMales: But in 
others, I have obferved long, recurvous Tails, longer than their 
whole Bodies. And thefe I take to be the Females. And in the 
Oak- Apples themfelves, 1 have feen the 4ureliz, fome with, fome 
without Tails. And I muft confefs, *twas not without Admira- 
tion, as well as Pleafure, that I have feen with what exact Neat- 
nefs and Artifice, the Tail hath been wrapt about the urelia, 
whereby it is fecured from either annoying the Infect, or being 
hurt itfelf. 

(a) See before, Lote (a) p. 386. 

(2) As in the preceding Note. , 

(c) Of the rough or hairy Excrefcences, thofe onthe Briar, or 


Dog-Rofe, are a good Inftance. Thefe Spongicle Villofe, as Mr. 
Ray, 
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S cal, &c. (a). And in the laft Place, let us add, 
That thofe Species of Infeéts are all endowed with. 
peculiar and exaétly made Parts for this Service, to 

bore 
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Ray, Gall@ Rumof@, as Dr. Malpighi calls them, are thus accounted 
for by the latter; Ex copiofis reliétis ovis ita turbatur affiuens [Rubi] 
fuccus, ut flrumofa frant complura tubercula fimul confufe congefay. 
que utriculorum feriebus, & fibrarum implicatione contexta, ramo= 

| fas propagines germinant, ita ut minima quafi fylva appareat. Que- 
Libet propago ramos, binc inde villofos edit, Hine inde pili pariter 
erumpunt, Ge. : \ 

Thefe Balls are a fafe Repofitory to the Infect all the Winter in. 
its Vermicular-State.. For the Eggs laid up, and hatched the Sums 
mer before, do not come to mature Infects until the Spring follow- 
ing, as Mr. Ray rightly obferves in Cat, Cantab. ay 

As to the Infeffs themfelves, they are manifeftly’ Ichneumona 
Flies, having four Wings, their Alwus thick and large towards the 
Tail; and tapering up till it is fmafl and flender at its fetting on to 
the Thorax. But the 4/vi, or Bellies, are not alike inal], tho” co= 
loured alike. In fome they areas is now defcribed, and longer, 
without Zerebra, or Tails; in fome fhorter, with Tails 5 and in 
fome yet fhorter, and thick, like the Belly of the Ant, or the 
Heart of Animals, asin thofe before, More (a) p. 386. But for 
a farther Defcription of them, I fhall refer to Mr. Ray, Cat, Plant, 
circa Cantab, under Rofa fylvef. ; 

(a) It being an Inftance fomewhat out of the Way, I hall pitch 
upon it for an Example here, viz. The gouty Swellings in the Bo- 
dy, and the Branches of the Blackberry-Bufb 3 of which Malpighi 
hath given us two good Cuts in Ta, 17. Fig. 62. The Caufe of 
thefe is manifeftly from the Eggs of Infegts Jaid in (whilft the Shoot 
is young and tender) as far as the Pith, and in fome Places not fo 
deep: Which, for the Reafons before-mentioned, makes the young 
Shoots tumify, and grow knotty and gouty. 

The Infeét that comes from hence is of the former Tribe, a 
{mall, fhining black Icbneumon- Fly, about a tenth of an Inch long, 

* with jointed, red, capillary Horns, four long Wings, reaching be- 
yond the Body, a large Thorax, red Legs, and a fhort heart-like . 
Belly, They hop like Fleas. The Males are lefs than the Fe~ 
males; are very venereous, endeavouring a Coft in the very Box in 

_ which they are hatch’d; getting up on the Females, and tickling 
and thumping them with their Breeches and Horns to excite them 


to Venery. 
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bore and pierce the Vegetable, and to reach and- 


inje&t their Eggs and Juice into the tender Parts 
thereof, ' 
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The ConcLuSION. 


N D now, thefe Things being ferioufly confi- 

_ dered, what lefs can be concluded, than that 
there is manifeft Defign and Forecaft in this Cafe, 
and that there muft needs be fome wife Artift, fome 
careful, prudent Confervator, that from the very 
Beginning of the Exiftence of this Species of Ani- 
mals, hath with great Dexterity and Forecaft, pro- 


vided for its Prefervation and Good? For what - 


elfe could contrive and make fuch a Set of curious 
Parts, exactly fitted up for that fpecial Purpofe: 
And withal implant in the Body fuch peculiar Im- 
preenations, as fhould have fuch a ftrange uncouth 
Power on a quite different Rank of Creatures? 
And laftly, what fhould make the Infect aware of 


this its ftrange Faculty and Power, and teach it fo. 


cunningly and dextroufly to employ it for its own 
Service and Good? | 
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BOOK IX. 


Of REPTILES, and the INHABI- 
TANTS of the Waters. 
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Of REPTILES. 


A VIN G difpatch’d the Infect- Tribe, 
there is but one Genus of the Land- 
Animals remaining to be furvey’d, and 
that is, that of Reptiles (a2). Which I 
fhall difpatch in a little Compafs, by rea- 
fon I have fomewhat amply treated of others, and 
many 
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(4) Notwithftanding Ihave before, in Book 1V. Chap. 12. Note 
(5) p. 223. taken Notice of the Earth. worm 5 yet it being a good 
Example of the Creator’s wife and curious Workmanfhip, in even 
this meaneft Branch of the Creation, I fhall fuperadd a few farther 
Remarks from Drs. Willis ‘and Tyfen. Saith Willis, Lumbricus 
terrefiris, licet vile @ contemptibile babetur, Organa vitalia, nec~ 

n0R 
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many of the Things may be applied here. But 
there are fome Things in which this Tribe is fome- 
what fingular, which I fhall therefore take Notice of 
briefly in this Place. One is their Motion, which 
I have in another Place (a) taken Notice of to be 
not lefs curious, than it is different from that of 
other Animals, whether we conlider the Manner 
of it, as vermicular, or finous (6), or like that of 

the 
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non & alia vifcera, & membra divino artificioadmirabiliter fabrefa- 
Ga fortitur: totius corports compages mufculorum annularium catena 
eft, quorum fibre orbiculares contrafa guemque annulum, prius ame 
plum, & dilatum, angufiorem & longiorem reddunt. [This Mufcle 
in Earth-Worms I find is fpira], as in a good Meafure is their 
Motion likewife ; fo that by this Means they can, (like the Worm of 
an Augre,) the better bore their Paffage into the Earth. ‘Their Rep-« 
tile Motion alfo may be explain’d by a Wire wound on a Cylinder, 
which when flipp’d off, and one End extended and held faft, will 
bring the other nearer it. So the Earth. worm, having fbot out, or 
extended its Body, (which is with a Wreathing, ) it takes bold by thofe 
fmall Feet it bath, and fo contraé&s the hinder Part of its Body. {Thus 


the curious and learned Dr. Zyfon, Philof, Tranf. N° 147.} Nam © 


proinde cim corporis portio fuperior elongata, @ exporrelta, ad [patium. 
alterius extenditur, ibidemgue plano affivitur, adipfum quafi ad cen- 
trum portio corports tnferior relaxata, © abbreviata facile pertrabt- 
tur. Pedunculi ferie guadruplict, per totam lonzitudinem Lumbrici 
difponuntur; bis quafi totidem uncis, partem modd banc, modo ifam, 
plano affigit, dum alteram exporrigit, aut poft fe ducit. Supra orts 
biatum, Probofeide, qua terram perforat J elevat, denatur, And 
then he goes on with the other Parts that fall under View, the 
Brain, the Guillet, the Heart, the Spermatick Veffels, the Stomachs 
and Intefines, the Foramina on the Top of the Back, adjoining to 
each-Ring, fupplying the Place of Lungs, and other Parts. Wallis 
de Anim, Brutap. 1. C. 3. :, 

(2) In Book 1V..Chap. 8. 

(6) There isa great deal of Geometrical Neatnefs and Nicety, in 
the finous Motion of Snakes, and other Serpents. For the affifting 
in which Aétion, the annular Scales under their Body are very re- 
markable, lying crofs the Belly, contrary to what thofe in the 
Back, and the reft of the Body do; alfo as the Edges of the sik 
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the Snail (a), or the Caterpillar (4), or the Multi- 
| ) | Bibi of pedous 
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moft Scales lie over the Edges of their following Scales, from Head 
to Tail; thofe Edges run out a little beyond, or over their fol- 
lowing Scales; fo as that when each Seale is drawn back, or fet a 
little upright, by its Mufcle, the outer Edge thereof, (or Foot it 
my be call’d,)is rais’d alfo a little from theBody, to lay hold on the 
Earth,and fo promote and facilitate the Serpent’sMotion. This is what 
may be eafily feen in the Slough, or Belly of the Serpent Kind. 
But there is another admirable Piece of Mechanifm, that my An- 
tipathy to thofe Animals hath prevented my prying into ; and that 
is, that every Scale hath a diftin@ Mufcle, one End of which is 
tack’d to the Middle of its Scale; the other, to the upper Edge of 
its following Scale, This Dr. Tyfow found in the Rattle Snake, 
and I doubt not is in the whole Tribe. 
- (a) The wife Author of Nature, having denied Feet and Claws 
to enable Snails to creep andclimb, hath made them Amends ina 
way more commodious for their State of Life, by the broad Skin 
along each Side of the Belly, and the undulating Motion obfervable 
there. By this latter it is they creep; by the former, ailifted with 
the glutinous Slime emitted from the Snail’s Body, they adhere 
firmly and fecurely to all Kinds of Superficies, partly by the Te- 
nacity of their Slime, and partly by the Preffure of the Atmof- 
phere. Concerning this Part, (which he calls the Suasl’s Feet,) 
and their Undulation, fee Dr. Lifer's Exercit. Anat. 1. fet, 16 
& 37. sy 
+6) The motive Parts, and Motion of Caterpillars, are ufeful, 
not only to their Progreffion and Conveyance from Place to Place 3 
but alfo to their more certain, eafy, and commodious gathering of 
Food: For having Feet before and behind, they are not only ena~ 
bled to go by a kind of Steps made by their fore and hind-Parts; but 
alfo to climb up Vegetables, and to reach from their Boughs and 
Stalks for Food at a Diftance ; for which Services their Feet are very 
nicely made both before and behind. Behind, they have broad 
Palms for fticking to, and thefe befet almoft round with fmall 
fharp Nails, to hold and grafp what they are upon: . Before, theit 
Feet are fharp and hook’d, to draw Leaves, &ec. tothem, and to 
- hold the fore-part of the Body, whilft the hinder-parts are brought 
up thereto. But nothing is more remarkable in thefe Reptiles, 
than that thefe Parts and Motions are only temporary, and incom- 
parably adapted only to their prefent Nympba-State ; baie in 
ther 
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pedous (a), or any other Way; or the Parts mi- © 

niftring to it, particularly the Spine (6), and the 
Mufcles co-operating with the Spine, in fuch as 
have Bone, and the annular, and other Mufcles, in 
fuch as have none, all incomparably made for 


—thofe curious, and I may fay, geometrical Wind- 


ings and Turnings, Undulations, and all the va- 
rious 
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their Aurelia-State; they have neither Feet nor Motion, only a 
little in their Hinder- Parts: And in their Mature State, they have 
the Parts and Motion of a flying Infect, made for Flight. 

(a) Itisa wonderful pretty Mechanifm, obfervable inthe going 
of Multipedes, as the Juli, Scolopendra, that on each Side the © 
Body, every Leg hath its Motion, one very regularly following the 
other from one End of the Body to the other, in a Way not eafy to 
be defcribed in. Words; fo that theirLegs in going, make a . 
kind of Undulation, and give the Body a fwifter Pregreffion than 
one would imagine it fhould have, where fo many Feet are to take 
fo many hort Steps. a 

(b) Vertebrarum Apophyfes breviores funt, precipue juxta caput, 
eujus propterea flexus in averfum, & latera, facilis Viperis ef: fe- 
cus Leonibus, G&c.-- ------Incumbit bis Offibus ingens Mufcuiorum mi- 
nutorum prefidium, tum fpinas tendinum exilium magno apparatu di- 
ducentium, tum vertebras potiffimum in diverfa fleflentium, atque ert~ 
gentium. Adeoque illam corporis miram agilitatem,non tantim (ut Ariftot.) 
ort cones nal xord pads a omvd'rot, -guoniam factles 
ad flexum, & cartilagineas produxit vertebras, fed quia etiam multt- 

licia motis localis infirumenta mufculos fabrefecit prowida rerum Pa- 
rens Natura, confecuta fuit. Blaf. Anat. Anim. P. 1, c. 39. de 
Vipera & Veftingio. 

That which is moft remarkable in the Vertebrae [of the Rattle- 
Snake, befides the other curious Articulations, ] 1s, that the roundBall 
in the lower Part of the upper Vertebra, enters a Socket of the upper 
Part of the lower Vertebra, like asthe Head of the Os Femoris doth 
the Acetabulum of the Os Ifchii ; by which Contrivance, as alfo the 
Articulation with one another, they bave that free Motion of wind- 
ing their Bodies any way. Dr. Tyfon’s Anat. of the Rartle-Snake in 
Philof. Tranf. N° 144. What is here obferv’d of the Vertebra@ of 
this Snake, is common to this whole Genus of Reptiles. 


(4) My 
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rious Motions to be met with in the Reptile Kind. 
Another Thing that will deferve our Notice, is, 
the Poifon (a) that many of this Tribe are ftock’d 
with. Which I the rather mention, becaufe fome 
make it an Objection againft the Divine Super- 
intendence and Providence, as being a Thing fo 
far from ufeful, (they think,) that ’tis rather mif- 
chievous and deftructive of God’s Creatures. But 
the Anfwer is eafy, wiz. That as to Man, thofe 
Creatures are not without their great Ufes,  parti- 
cularly in the Cure of (4) fome of the moft ftub-' 
P ee born. 
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(a) My ingenious and learned Friend, Dr. Mead, examined with 
his Microfcope, the Texture of a Viper’s Poifon, and fownd therein 
at firftt only a Parcel of fmall Salts nimbly floating in the Liquor; but 
in a fhort Time the Appearance was changed, and thefe faline Parti- 
cles were fhot out into Chryftals, of an incredible Tenuity and Sharp- 
nefs, with fometbing like Knots bere and there, from which they feem'd 
to proceed; fo that the whole Texture didin a Manner reprefent a 
Spiders Web, tho? infinitely finer, Mead of Poifons, p. 9. 

As to the Nature and Operation of this Poifon, fee the fame in- 
genious Author’s Hypothefis, in his following Pages. 

This Pozfon of the Viper lieth in a Bagin the Gums, at the up- 
per End of the Teeth.» It is feparated from the Blood by a conglo- 
_ merated Gland, \yinginthe anterior lateral Part of the Os Sincipitis, 
| juft behind the Orbit of the Eye: From which Gland lieth a Du@, 

that conveys the Poifon to the Bags at the Teeth. 

The Teeth are tubulated, for the Conveyance, or Emiflion of 
the Poifon into the Wound the Teeth make ; but their Hollownefs 
doth not reach to the Apex, or Top of the Tooth, (that being fo- 
lid and fharp, the better to pierce;) but it ends in a Jong Slit be- 
low the Point, out of which the Poifon isemitted. Thefe Perfo- 
rations of the Teeth, Galen faith, the Mountebanks «fed to ftop ~ 
with fome kind of Pafte, before they fuffer’d the Vipers to bite 
them before their Spe€tators. Cuts of thefe Parts, &c. may -be 
feen in the laft cited Book of Dr. Mead, Alfo Dr. Tyfon’s Anat. of 

the Rattle-Snake, in Phil. Tranf. No. 144. 

(6) That Vipers have their great Ufes in Phyfick, is manifett 
from their bearing a great Share in fome of our beft Antidotes, fuch 

as 


398 Of ReEPTILEs. " Boox IX: 


born Difeafes; however if they were not, there 


would be no Injuftice for God to make a Setof 
fuch noxious Creatures, as Rods and Scourges, to 
execute the divine Chaftifements upon ungrateful 

| and 


ca 


as Theriaca Andromachi, and others; alfo in the Cure of the Ele. 
phantiajis, and other the like Aubborn Maladies, for which I fhall 
refer to the fhedical Writers. But there is fo fingular a Cafe ‘in the 
curious Collection of Dr. O12. Worm. related from Kircher, that I 
thal) entertain the Reader with it. Near the Village of Saffa, about 
eight Miles from the City Bracciano in Italy, faith he, Specus fewca- 
werna(vules LaGrotta del Serpt)duorum bominum capax, fifiulofis-qui= 
bufdam foraminibus in formam cribri perforata cernitur, ex guibus 
ingens quedam, principio veris, diverficulorum Serpentum, nulld 
tamen, ut dicitur, fingulari weneni qualitate tmbutorum progenies quo- 
tannis pullulare folet. In hat fpeluncd Elephantiacos, Leprefos, Pa- 
ralyticos, Arthriticos, Podagricos, Fc. nudos exponere folent, qui 
- mox halituum jubterraneorum calore in fudorem refolutt, | Serpentume 
propullulantium, totum corpus infirmi implicantium, {uétu lin@ugue 
ita omni vitiofo wirulentogue bumore privare dicuntur, ut rep?tito boc 
per aliquod tempus medicamento, tandem perfeéte fanitati reftiteantur, 


This Cave Kireber vifited himfelf, found it warm, and every way. 


" agreeable to the Defcription he had of it; he faw their Holes, heard 
a murmuring hiffing Noifein them ; but altho’ he miffed feeing the 
Serpents, (it being not the Seafon of their creeping out) yet he faw 
great Numbers of their Exuwa, or Sloughs, and an Elm growing 
hard by, laden with them. ree 


The Difcovery of this Cave, was by the Cure of a Leper ghtng: ‘ 


from Rometo fome Baths near this Place 3 who lofing his Way, and 
being benighted, happened upon this Cave; and finding it very 
warm, pull’d off his Clothes, and being weary and fleepy; had the 
good Fortune not to feel the Serpents about him tili they had wrought 
his Cure. Vide Mufeum Worm, 1. 3. ¢. 9. | 
The before-commended Dr. Mead, thinks our Phyficians deal too 
* egutioufly and fparingly, in their preferibing only {mall Quantities 
of the Viper’s Flefh, &e. in the Elephantiafis, and ftubborn Le- 
profies : But he recommended rather the Gelly or Broth of Vipers; 
or, as the antiént Manner was, to boil Vipers, and eat them like 
Fith ; or at leaft to drink Wine, in which they have been long in- 
fafed. Vide Mead, ubi fupra, p. 34. ! 
my ‘Toon (a) That 


4 
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and finful Men, And I am apt to think that the 
Nations which know not God, are the moft annoy’d 
with thofe noxious Reptiles, and other pernicious 
Creatures. As to the Animals themfelves, their 
Poifon is, nodoubt, of fome great and efpecial Ufe 
to themfelves, ferving tothemore eafy Conqueft, and 
fure Capture of their Prey, which might otherwife 
be too refty and ftrong, and if once efcap’d, would 
hardly be again recover’d, by reafon of their {wifter 
Motion, and the Help of their Legs; befides all 
which, this their Poifon may probably be of very 
oreat Ufe to the Digeftion of their Food. 

And as to the innocuous Part of the Reptile- 
Kind, they as well deferve our Notice for. their 
Harmlefnefs, as the others did for their Poifon. For 
as thofe are endow’d with Poifon, becaufe they are 
 predaceous; fo thefe need it not, becaufe their Food 
is near at hand, and may be obtain’d without 
Strife and Conteft, the next Earth (2) affording 
Food to fuch as can terebrate, and make Way into 
it by their Vermicular Faculty; and the next Ve- 
getable being Food to others that can climb and. 
reach (4), or but craw] to it. 
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(2) That Earth-eorms live upon Earth, is manifett from the 
little curled Heaps of their Dung ejected out of their Holes. But 
in Philof. Tranf. No. 291, I have faid, it is in all Probability Earth 
made of rotted Roots and Plants, and fuch like nutritive 
Things, not pure Earth. And there is farther Reafon for it; be- 
caufe Worms will drag the Leaves of Trees into their Holes, 

(6) Snails might be in Danger of wanting Food, if they were to 
live only upon fuch tender Plants as are near the Ground, within 
their Reach only; to impower them therefore to extend their 
Purfuits farther, they are enabled by the Means mentioned in Note 


(2) p. 395. to ftick unto, and creep up Walls and Vegetables at 
their Pleafure, 


CHAP, 
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CHAP. IL. | 
Of the Innasrrants of the Waters. 


- Have now gone through that Part of the Animal 
I World, which! propofed to furvey, the Ani- 
mals inhabiting the Land. 

As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving Time to finifh what 1 have begun on that 

_ large SubjeG, I fhall be forced to quit it for the 
prefent, altho’ we have there as ample and giori- 
ous a Scene of the infinite Creator’s Power and 
Art, as hath been already fet forth on the dry 
Land. For the Waters themfelves are an admira- 
ble Work of God (a), and of infinite Ufe (4) to 

! that 
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(a) Befides their abfolute Neceflity, and great Ufe to the World, 
there are feveral Topics, from whence the Waters may be demon- 
firated to be God’s Work; as, the creating fo vaft a Part of our 
Globe ; the placing i: commodioufly therein, and giving it Bounds ; 
the Methods of keeping it {weet and clean, by its Saltnefs, by the 
Tides, and Agitations by the Winds ; the making the Waters ufefu! 
to the Vegetation of Plants, and for Food to Animals, by the noble 
Methods of fweetning them; and many other Things befides, 
which are infifted on in that Part of my Survey. 

(6) Pliny having named divers Mirabilia Aquarum, to thew their 
Power; then proceeds to their Ufes, viz. Eadem cadentes omnium 
terrd uafcentium caufa fiunt, prorfus mirabilt natura, fiquis velit re- 
putare, ut fruges gignantur, arbores fruticefque vivant, in ceelum 
migrare aquas, animamque etiam herbis witalem inde deferre: jufa 
confeffione, omnes terre quoque vires aquarum effe beneficii. Quaprop- 
ter ante omnia ipfarum potentia exempla ponemus: Cunéas enim quis 
mortalium enumerare queat? And then he goes on with an Enume- © 
ration of fome Waters famed for being Medicinal, or fome other | 
unufual Quality. Pia, 1. 31. ¢. 1. G 2.~ 

(a) Pliny 
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that Part of the Globe already furvey’d; and the 
prodigious Variety (a), and Multitudes of curious 
and wonderful Things obfervable in its Inhabitants 
of allSorts, are an inexhauftible Scene of the Crea- . 
tor’s Wifdom and. Power. The vat Bulk -of 
fome (4), and prodigious Minutenefs of others (c), 

- together with the incomparable Contrivance and 
Structure of the Bodies (d) of all; the Provifions 
and Supplies of Food afforded to fuch an innume- 
rable Company of Eaters, and that in an Element, 
unlikely, one would think, to afford any greatStore 
of Supplies:(e); the Bufinefs of Refpiration per- 

| form’d 


* 
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(4) Pliny reckons 176 Kinds in the Waters, whofe Names may 
be met with in his /, 32. ¢. 11, but he is fhort in his Account. 

(4) Pliny, 2. 9. ¢. 3. faith, That in the Indian Sea there are Balene 
guaterniim jugerum (i, e. 960 Feet) Priffes 200 cubitorum (i. B 300 
Feet.) And /.32.¢, 1. he mentions Whales 600 Foot long, and 
360 broad, that came into a River of Arabia. If the Reader hath 
a Mind, he may fee his Reafon why the largeft Animals are bred in 
the Sea, /. 9, ¢. 2. : 

(ce) As the largeft, fo the moft minute Animals are bred in the 
Waters, as thofe in Pepper-water ; and {uch as make the green Scum 
on the Waters, or make them feem as if green, and many others, — 
See Book IV. Chap. 11. Note (6) p, 186, Note (a) p. 187. 

(d) It might be here fhewn, that the Bodies of all the feveral In- 
habitants of the Waters, are the beft contrived and {uited to that 
‘Place and Bufinefs in the Waters, which is proper forthem; that 
particularly, their Bodies are cloathed and guarded, in the bet 
Manner, with Scales, or Shells, &c.- fuitable to the Place they are 
to refidein, the Dangers they may there be expofed unto, and the 
Motion and Bufinefs they are there to perform: That the Center of 
Gravity (of great Confideration in that Auid Element,) is always 
placed in the. fitteft Part of the Body: That.the Shape of their 
Bodies, (efpecially the more {wift,) is the mof commodious for 

_ making Way thro’ the Waters, and moft agreeable to geometrical] 
‘Rules ; and many other Matters befides, would deferve a Place here, 
were they not too long for Notes, and that I shall anticipate what thali 

pe more proper for another Place, and more accurately treated of 
there. . 

__ {¢) See before, Book IV, Chap, 12, 

iq i k (2) Galen 


~ 


"dy; not the Fins, as fome imagine. For which Reafon, Fifhes 
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-form’d in a Way fo different from, but eqivalent. 


to what is in Land Animals (a); the Adjuftment 
of the Organs of Vifion (4) to that Element in | 
which the Animal liveth; the Poife (c), the Supe~ 
port (¢), the Motion of the Body (e), forwards 
re ase ae Sw te eee WIRE” 
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(a) Galen was aware of the Refpiration of Fifhes by their Bran- 
chie. For having faid, that Fithes have no Occafion of a Voice, 
neither refpire thro’ the Mouth as Land Animals do, he faith, Sed 
earum, guas Branchias nuncupamus, conftruétio, ipfis vice Pulmonis ef. 
Cim enim crebris ac tenuibus foraminibus fint Branchia ba@ intercep= 
ta, aéri quidem & vaport perviis, fubtiliortbus tamen quam pro mole 
agua ; banc quidem extra repellunt, illa autem proimpte intromittunt. 
Galen. de Uf. Part. 1. 6..c.9. Soalfo Pliny held, That Fifhes re- 
fpired by their Gills; but he faithAriforle was of a different Opi~. . 
‘pion. Phin. /.g.¢. 7. And fo .4riftotle feems to be in his Hiftory « 
Animals, 1... 2. and in-other Places. And I may add our fa- 
moug Dr. Needham. | See his De Form, Fotu, Chap. 6, and An- 
fwer to Severinus. sty, 

(b) A protuberant Eye would have been inconvenient for Fifhes, 
by hindring their Motion in fo denfe a Medium as Water is; or 
elfe their brufhing through fo thick a Medium would have been 
apt to wear, and prejudice their Eyes 5 therefore their Cornea is 
flat. To make Amends for which, as alfo for’ the Refraction of 
Water, different from that of the Air, the wife Contriver of the 
Eye, hath made the Chryfalline fpherical in Fifhes, which in Ani- 
mals, living in the Air, is /enticular, and more flat. 

(c) As I have thewed before, that the Bodies of Birds are nicely 
pois’d to fwim in the Air, fo are thofe of Fifhes for the Water, 
every Part of the Body being duly balanced, and the Center of Gra- 
wity (as I faid in Note (d) p. 401.) accurately fix’d. And to prevent 
Vacillation, fome of the Fins ferve, particularly thofe of the Belly; 
as Borelli prov’d, by cutting off the Belly-fins, which caus’d the 
Fith to ree! to the right and left Hand, and render’d it unable to 
fland fteadily in an upright Pofture. ' 

(d) Td enable the Fifth to abide at the Top, or Bottoms or any 
other Part of the Waters, the Air-Bladder is given to moft Fifhes, . 


which, asit is more full or empty, makes the Body more or lefs 


buoyant. t 
(e) The Tai/ is the grand Inftrument of the Motion of the Bo- 


are 
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with great Swiftnefs, and upwards and downwards - 
with great Readinefs and Agility, and all without 
Feet and Hands, and ten-thoufand Things befides ; 

_ all thefe Things, I fay, do lay before us fo various, 
fo glorious, and withal fo inexhautftible a Scene of » 
the Divine Power, Wifdom, and Goodnefs, that it 
would be in vain to engage myfelf in fo large a 
Province, without allotting as much Time and. 
Pains to it, as the preceding Survey hath coft me. 
Paffing by therefore that Part of our Globe, I thall 
only fay fomewhatvery briefly concerning the infen- 

_ fitive Creatures, particularly thofe of the Vegetable 
Kingdom, and fo conclude this Survey. 


/ 
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are more mufculous and ftrong in that Part, than in all the 
reft of their Body, according as it is in the motive Parts of all Ani- 
mals, in the pectoral Mufcles of Birds, the Thighs of Man, @c. 
_ If the Reader hath a Mind to fee the admirable Method, how * 
Fithes row themfelves by their Tail, and other Curiofities relating to 
their Swimming; I fhall refer him to Borelli de Mot. Animal, Part 
3. Chap, 23. particularly to Prop, 213. i 
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Of VEGETABLES, «~ 
HE Vegetable Kingdom, ‘although an | 


inferior Branch. of the Creation, exhi- 

bits to us fuch an ample Scene of the 
Creator’s Contrivance, Curiofity, and © 

Art, that much rather chufe to fhew © 

what might be faid, than engage too far in Par- © 
ticulars. I might infift upon the great Variety 
there is, both of ‘Trees and Plants provided for — 
all Ages, and for every Ufe and Occafion of the - 
World (a); fome for Building, for Tools and Uten- — 
fils of everykind; fome hard, fome foft; fome tough ~ 
and ftrong, fome brittle; fome long and tall, fome _ 
fhort and low; fome thick and large, fome fmall and ~ 
flender ; fome for Phyfick (2), fome for Food, fome. 
: She coopster 


Ess 
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(a) The fifth Book of Tbeopbraftus’s Hiftory of Plants may be ~ 
here confulted; where he gives ample Inftances of the various Con- — 
fitutions and Ufes of Trees, in various Works, &c, See alfo be- 
fore, Book IV. Chap. 13. Note (a) p. 227 ; 
~ (b) Invifis quoque berbis inferuit [Natura] remedia: guippe cim 

‘medicinas dederit etiam aculeatis------- in guibus ipfis providentiam — 
Natura fatis admirari ampleftique non ¢ft.------ Inde excogitavit alie ~ 
quas afpectu bifpidas, tattu truces, ut tantim non vocem ipfius fingen= 
tis illas, rationemgque reddentis exaudire videamur, ne fe depafcat 
avida Quadrupes, ne procaces manus rapiant, ne negleGta vefligia — 
obterant, ne infidens Ales infringat: bis muniendo dculets, telifgue 
armando, remediis ut tuta ac falva fint, Ita boc quogue quod in us 


edimus, hominum causd excogitatum, Plin, Nat, Hilt. 1. 22. ¢ fa fh. 
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. for Pleafure; yea, the moft abject (a) Shrubs; and 
the very Bufhes and Brambles themfelves, the Huf- 
bandman can teftify thé Ufe of. 


-I might alfo furvey here the curious Anatomy 
and Struéture of their Bodies (2), and fhew the 
Nes OS LS - : admi-. 
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Are fome of the Species of Nature noxious ? They are alfo ufeful.---~ 
Deth a Nettle fing ? It is to fecure fo good a Medicine from the Rapes 
of Children and Cattle. Doth the Bramble cumber a Garden ? It makes 
the better Hedee; where if it chanceth to prick the Owner, it will 
tear the Thief. .Grew’s Cofmolog. lib. 3. cap. 2. fect. 47. 

_ + (a) That the moft abje&t Vegetables, @c. have their Ufe, and 
are beneficial to the World, may in fome Meafure appear from the 
_Ufe the Northern People put rotten Wood, Ge. unto. Satis inge- 
niofum modum babent populi feptentrionales in nemoribus nofturno tem- 
pore pertranfeuntes, imo & diurno, quando in remotioribus Aquilonts | 
partibus ante, & poft Solftitium byemale continue nottes babentur, 
Quigue bis remediis indigent, Cortices quercinos inquirunt putres, 
eojque collocant certo interftitio itineris inflituti, ut eoxum fplendore, 
gud voluerint, perficiant iter. Nec folum hoc praftat Cortex, fed & 
| Truncus putrefaéius, ac fungus ipfe Agaricus appellatus, &c. Ol. 
Mag. Hift. |. 2. c. 16. - 

To this we may add Thifles in making Glafs, whofe Athes Dr. 
Merret faith, are the beft, uz. the Athes of the Common. way 
Thiftle, tho’ all Thiftles ferve to this Purpofe. Next to Thi/fles are 
Hop-firings, cut after the Flowers are gathered. Plants that are 
Thorny and Prickly, feem to afford the beft and moft Salt. Mer- 
ret’s Obfervations on Anton. Ner. p. 265. == 

Quid majora fequar ? Salices, bumilefque Genifia, 
Aut ille pecort frondem, aut paftorthus umbram 
Sufficiunt, Sepemque fatis, & pabula melli. 
pa Virg. Georg. 1. 2. ver. 434. 
- {) Dr.Beal (who was very curious, and tried many Experiments 
upon Vegetables) gives fom.e good Reafons to imagine, that there is 
a dire& Communication between the Parts of the Tree and the 
Fruit, fo that the fame Fibres which conftitute the Root, Trunk, 
and Boughs, are extended into the very Fruit. And in old Horn- 
a 3 beans, 


' r 


406 » Anatomy of VEGETABLES. Boox X. 


admirable Provifion made for the Conveyance of 
the lymphatick and eflential Juices, for communi- 
cating the Air, as neceflary to Vegetable, as Ani- 
mal Life (a): I might alfo fpeak of, even the very 
Covering they are provided with, becaufe it is a 
curious: Work in Reality, altho’ lefs fo in Ap- 
pearance: And much more therefore might I furvey 
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beans, I Have obferved fomething very like this; in many of which, 

there are-divers great'and {mall Ribs (almoft like Ivy, only united 

to the Body) running from the Root up along the Outfide of the Bo- 

~ dy, and terminating im one fingle, or a few Boughs >» Which Bough 

- or Boughs fpread‘again into Branches, Leaves, and Fruit. See what 
Dr. Beal hath in Lowth. Abridg. Vol. 2. p. 710. 

But as to the particular Canals, and other Parts relating-to the 
Anatomy of Vegetables, jt is too long a Subject for this Place, and 
therefore I fhall refer to Seign. Malpighi’s and Dr. Grew'’s'La- 
bours in this Kind. as a4 Pains 

(a) Tanta eff Refpirationis necefitas, & ufus, ut Natura in fingu- 
lis viventium ordinibus varia, fed analoga, paraverit infirumenta, 
gua Pulmones vocamus [and fo he goes.on with obferving the 4ppa- 
vatus naade in the various Genera of Animals, and then faith,] Jn 
Plantis verd, que infimum animalium attingunt ordinem, tantam 
TIrachearum copiam & produ€ionem extare par eff, ut bis minima Ve- 


getantium partes preter corticem irrigentur,------- Plantae igitar (ut— 


conjetari fas eft) cim fint viventia, vifceribus infixa terra, ab bac, 
jeu potius ab agua & aére, commixtis & percolatis aterra, Refpira-. 
tionis fue materiam recipiunt, ipfarumque Trachee@ ab balttu terra, 


< 


extremas radices fubingreffo, replentur. Malpig. Op. Anat. Plant. 


sade 
J Thefe Trachea, or Air-Veffels, are vifible, and appear very 
pretty in the Leaf of Scabjous, or the Vine, by pulling afunder 
fome of its principal Ribs, or great Fibres; between which, may 
be feen the Spiral Air-Vepels (like Threads of Cobweb) a little un- 


coiled: A Figure whereof, Dr, Grew hath given us in his Anat. 


Plant. Fig. 51, 52. ; 

As tothe curious Coiling, and other Things relating to the Stru- 
ure of thofe Air-Veffels, I refer to Malpig. p.14. and Dr. Grew, 
wh. 1. 3.¢.-3. fe. 16, Ge. andl. 4. c. 4. fect. 19. of Mr. Ray, 


’* from them fuccin@tly. Hi/?, Plant, 4 1, 04. : : 
; ae) 4 (a) Cone 
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‘the neat Variety and Texture of their Leaves (a), 
the admirable Finery, Gaiety, and Fragrancy of 
their Flowers (4). I might alfo inquire into the 

Le ; ‘ wonder- 
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(a) Concerning the Leaves, I thall note only two or three Things: 
1. As to the Fibres of the Leaf,~ they ftand not in the Sta/k, in an 
even Line, but always in an Angular, or Circular Pofture, and 
their v {cular Fibres or Threads are 3, 5, or 7. ‘The Reafon of 
their Poftion thus, is forthe more ereét Growth and greater Strength | 
of the Leaf, as alfo for the Security of itsSap. Of all'‘which fee Dr. 
Grew, 1.1.0.4. fee.8, Ge. andl. 4. par. 1.¢. 3. alfo Tab. 4. 
Fig. 2,to 11, Another obfervable in the Fibres of the Leaf, is 
their orderly Pofition, fo as to take in an eight Part of a Circle, as 
in Mallows; informe atenth, but in moftatwelfth, as in Ho/y- 
‘Oak; ora fixth, as in Syringa. Id. 1b. Tab. 46, 47. abe 
2. The Art in Folding up the Leaves before their Eruption out of 
their Gems, @c. is incomparable, both for its Elegancy and Se- 
curity, wiz. In taking up ( fo as their Forms will bear) the leaf? Room ; 
and in being fo conveniently couched as to be capable of receiving Pro 
tefion from other Parts, or of giving it to one another, e.g. Firft, 
there is the Bow-lap, where the Leaves are all laid {»mewbat con- 
vexly one over another, but not plaited-.--but where ‘the Leaves are 
not fo thick fet, as to fand in the Bow-lap, there we have the Plica- 
_ture, or the Flat-lap; asin Rofe-trees, &c. And fo that curious: 
Obferver goes on fhewing the various Foldings, to which he gives 
the Names of the Duplicature, Multiplicature, the Fore-row/, Back. 
rowl, and Tre-rowl, or Treble-rowl, Grew. ib. 1. 1.¢. 4. fed, 
14, @c. Tothefe he adds fome others, L. 4. P. 1. co 1. fed. 
g. Confult alfo Malpig. deGemmis, p. 22, Ge. : 
To thefe curious Foldings, we may add another noble Guard by 
the Interpofition of Films, Pc. of which Dr. Grew faith, there 
are about fix Ways, viz. Leaves, Surfoils, Interfoils, Stalks, Hoods, * 
and Mantlings. Grew, iby and Tab. 41, 42. Mailpig. ibid. | 
(6) Inthe Flower may be confidered the Empalement, as Dr. - 
Grew, the Calix, or Perianthium, as Mr. Ray, and others, call it, 
defigned to be a Security, and Bands to the other Parts of the Flow- 
er. Floris velut bafis & fulcimentum ef. Ray Hift. 1.77. c. 103 
Flowers, whofe Petala are ftrong (as Tulips) have no Calix. Car- 
nations, whofe Petala are long and flender, have an Empalement of 
one Piece: And others, fuch as the Knap weeds, have it ieee 
3 T 4 é © 


408 Flowers and Seed of V egetables. Boox xX 


wonderful Generation and Make of the Seed (a), 
and the great Ufefulnefs of their Fruit: I might 
fhew that the Rudiments and Lineaments of the 
Parent-Vegetable, tho’ never fo large and fpa- 
cious, is locked up in the little Compafs of their 
Fruit or Seed, tho’ fome of thefe Seeds are fcarce 
vifible to the.naked Eye (4). And forafmuch as 

; the 


of feveral Pieces, andin divers Rounds, and all with a counter= 

changeable Refpe&to each other, for the greater Strength and Secu. 

rity of themfelyes, and the Peta/a, &c. they include. 
The next isthe Foliation, as Dr. Grew, the Petela, or Folia, 


as Mr. Ray, and others. In thefe, motonly the admirable Beauty, ~ 


and luxuriant Colours are obfervable, but alfo their curious Foldings, 
in the Calix, before their Expanfion.. Of which Dr. Grew hath 
thefe Varieties, vx, The Clofe-Couch, as in Rofes; the Concave- 
Couch, as in Blattaria flore albo; the Single-Plait, as in Peafe- 
Bloffoms; the Double-Plait, asin Blue- Bottles, &c.. the Couch and 
Plazt together, as in Marigolds, &c. the Rowl, as in Ladies-Bower 3. 


the Spire, as in Malfows; and laftly, the P/ait and Spire together, . 


asin Convolvulus Doronici folio... Libs 1. cap. 5. Jed. 6. and, Taéd.. 
: As to the Stamina with their Apices, and the Stylus, (called the 
Attire, by Dr, Grew,) they are admirable, whether we confider 
their Colours, or Make, efpecially their Ufe, if it be as Dr- Grew, 
Mr. Ray, and others imagine, namely, asa Male Sperm, to-im- 
pregnate and fructify the Seed. Which Opinion is corroborated 
by the ingenious Obfervations of Mr. Samuel Morland, in Pbilof. 
‘Tranf. N° 287. en 

Religua usis alimentique gratia genuit [Natura] ideogue fecula an-. 


nofgue tribuit tis. Flores werd odore(que in diem gignit: magna (ut 
TEC g £ig ig - 


palam eft) admonitione bominum, que fpetatifime floreant, celerrime 
marcefcere. -Plin, Nat. Hift. 1. 21, c. 1. : 
(2) As to the curious and gradual Procefs of Nature in the For- 


mation of the Seed or Fruit of Vegetables, Cuts being neceflary I 


thall refer to Dr. Grew, p. 45. and 209. and Malprg. p. 57: 

(6) Vetus eff Empedoclis dogma, Plantarum femina Ova effe, ab 
iifdem decidua----Ineft in eo [Ovo vel Semine] velut in cicatrice, 
von fola viventis carina, fed cum minimo trunco affurgentes taeate 

emma 
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the Perpetuity and Safety of the Species depends: 


upon the Safety of the Seed and Fruit in a great 


Meafure, I might therefore take Notice of the pe- _ 


culiar Care the great God of Nature hath taken 
for the Confervation and Safety hereof: As parti- 
cularly in fuch as dare to fhew their Heads all the 
, é ) YX ears 


a 


Gemma feilicet, & infignis radicis Canus, &c. Malpig. ib. p. 81, 
Vide plura in tra&t. de Seminum veget. p. 14. & paflim, 
InMalpighi’s Life, a Debate may be feen between him and Segn, 
Triumphetti, the Provoft of the Garden at Rome, whether the 
whole Plant be a@lually inthe Seed. The Affirmative is maintained 
by Malpighi, with cogent Arguments 5 among which, this is one: 
Non preoccupatd mente, oculis microfcopio armatis, luftret quefo 
Phafeolorum, feminalenmplantulam nondum fatam, in qua folia fabi~ 
lia, becgue ampla evidenter obfervabit ; in eddem pariter gemmant, 
nodes, feu implantationes varias foliorum caulis deprebendet. Caulem 
infignem fibris ligneis, © utriculorum feriebus conflantem confpicue 
attinget. And whereas 3. Triumphetti had objected, that Vegeta- 
tione, metamorpbofi, inedid plantas in alias degenerare, ut exemiplo 


plurium [conttat] puecipye tritici in lolium, & lolii in triticumverfi. — 


_ In Anfwer to this, (which is one of the ftrongeft Arguments againft 
Mailpighi’s Affertion,) Malpighi replies, Nondum certum eft de inte- 
gritate, & fuccefJu experimenti, nam facienti mbi, @ amicis, tritict 
metamorphofis non ceffit. Admifja tamen metamorphofi,  quoniam hec 
neglefa cultura, aut vitio foli, aut aéris contingit------1dco ex mer- 
bofo &F monfiruofo affettu non licet inferre permanentem fatum a Na- 
turd intentum,. Obfervo plantas fylveftres cultura varias reddi, &c. 
I have more largely taken Notice of Malpighi’s Anfwer, becaufe 
he therein thews-his Opinion about the Tranfmutation of Vegeta- 
bles. Vide Malpig. Vit. p.67. 9. : 
_ SoMr. Lewenboeck, after his nice Obfervations of an Orange- Ker- 
nel, which he made to germinate in his Pocket, Gc. concludes, 
Thus we fee, bow fmall a Particle, no bigger than a courfe Sand, (as 
- the Plant is reprefented) isvncreafed, &c. A plain Demonftration, 
that the Plant, and all belonging to it, was aGually in the Seed, in the 
young Plant, its Body, Root, &c. Philof. Tranf. No. 287. Seealfo 
Rait Cae. Cant, in Acer maj. from Dr. Highmore, But in all the 
Seeds which I have viewed, except the Maple, the Plant appears 
the plaineft to the naked Eye, and alfo very elegant, in the Mux 
Vomita, 
T § Nature 
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“Year, how fecurely their Flower, Seed or Fruit 
is locked up all the Winter, “together with their 
Leaves and Branches, in their Gems (a), and well 


: fenced 
: ‘ ; i * 


¢ ' ’ 


Natura.non obfervat magnitudinis proportionem inter femina & 
plantas ab iifdem ortas, ita ut majus femen majcrem femper producat 
‘plantam, minus minorem. Sunt enim in genere herbarum rion pauca, 
quarum femina arborum nonnullarum feminibus non dico a@qualia funt, 
fed multo majora, Sic y. g. Semina Fabe, @c. femina Ulmi, &c. 
multis vicibus magnitudine fuperant. Raii ubi fupra, 1. 1.¢.-13. 

Filicem reliquafgue Capillares herbas Semine carere Veteres plert- 
gue-----= prodidere; quos etiam fecuti funt 2 Recentioribus nonnulli, 
Dodonaus, Ge.e---- Alii 2 contra,’ Baubinus, &Pc. Filices @ con- 
’ geperes {permatopboras effe contendunt ; Partim quia Hiftoria Creatio~ 7 

ms, Genef. if. 12, &¢c,---+-- Hane fententiam veriffimam effe------ > 
autopfiaconvincit. Fredericus Cefius,- he faith, was the firft that — 
difcovered thefe Seeds with the Help of a Microfcope. And fince 
him, Mr. WY. C. hath more critically obferved them. Among other 
‘Things obferved by that ingenious Gentleman, are thefe. Pixidulee 
feu capfale femina Continentes in neh ibe boc genus plantis perquam 
exili granulo arene vulgaris cineree plus duplo minores funt; imi in 
nonnullis fpeciebus wIx tertiam quartamve arenule partem magnitudt. 
1¢@ a@quant, wveficularum quarundam annulis aut fafciolis vermiformi- 
bus obvolutarum {pectem exbibentes. Nonnulle ex bis veficulistoo  ~ 
etrciter femina continere deprebendebantur------ adet eximta parvitate 
wt nudo ceulyprorfus effent invifibilia, nec niff psi eh interventu 
detegi poffent.--=--- Ofmunda Regalts, que aliis omnibus Filicis [pect- 
ehus mole-----.- antecellit------ vajfcula feminalis obtinet equé cum re- 
liquis congeneribus magnitudinis------ quorum immenfa & a fugi- 
ens parvitas cum magnitudine plante collata------ aded nullam gerere 
proportionem invenictur, ut tantam plantam é tantillo Jemine product 
attentum obfervatorem meritd in admtrationem rapiat. Ray, ibid. |. 
3p. 132. This 7, C. was Mr. Will. Cole, as: he owneth in a 
Letter I have now in my Hands of histo Mr. Ray, of O&eb. 18. 1684. 

(2) Vegetantium genus, ut debitam magnitudinem fortiatur, & fue 
mortalttatis jaGturam fucceffiva prolis edufiore reparct, fatis tempo- 
ribus novas promit partes, ut tandem emergentes Uteri, recentes edant 
Soboles, _Emanentes igitur & caule, caudice, vamts, & radicibus mo- 
welle bujufmodi partes, non illico laxate@ extenduntur, fed compendio 
gtodum coagmentate intra falit axillam cubantes, non parum fubfi- 
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fenced and covered there with neat and clofe Tu~ 
nicks, And for fuch as dare not fo to expofe them> . 
felves, with what Safety are they preferved under 
the Coverture of the Earth, in their Root. (a) 
Seed (6); or Fruit, till invited out by the kindly 
{ Warmth 


aaa 
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fiunt, Gemma appellantur, Gc. And then that great Man goes on 
to fhew the admirable various Methods of Nature, in repofiting in 
that little Compafs, fo large a Part of a Tree or Plant, the curious 
Stru@ure of the Gems, the admirable Guard afforded them, and 
the Leaves, Flowers, and Seed contained in them, We. Of which 
having taken Notice before, I pafs over it now, and only refer to 
our Author Malpighi, and Dr. Grew, in the Places cited in Nate 


(a), and (4) p. 407. 


(a), Of Bulbous, and a great many more, probably of the far 
greater Number of Perennial Roots of Herbs, as Arum, Rape- 
Crowfoot, &c. it is very obfervable, that their Root is annually re- 
newed, or repaired out of the Trunk or Stalk itfelf; that is to 
fay, the Bafis of the Stalk continually and by infenfible Degrees 
defcending below the Surface of the Earth, and hiding itfelf there- 


in, “is thus both in Nature, Place, and Office, changed into a true 


‘ Root------ So in Brown-wort, the Bafis of the Stalk finking down 


by Degrees, till it lies under Ground, becomes the upper Part of 
the Root ; and continuing ftill to fink, the next Year becomes the 
lower Part: And the next after that, rots away; anew Addition 
being ftill yearly made out of the Stalk, as the elder Parts yearly 
rot away. Grew, ibid.t.2.p. 59. ubi plura vid, 

(2) How fafe and agreeable a Confervatory the Earth is to Vege- 


- tables, more than any other, is manifeft from their rotting, dry- 


ing, or being render’d infecund in the Waters, or the Air; but in 
theEarth theirVigour is long preferved. Thus of Seeds particularly, 


‘Mr. Ray thinks, fome may probably retain their Fecundity for ten 
Years, and others lofe it in five; but, faith he, In terra gremio 
- Jatitantia, quamvis tot caloris, frigoris, bumoris & ficcttatis varie - 
tatibus ibidem obnoxia, diutizs tamen (ut puto) fertilitatem Juam tuen- 


tur quam ab bominibus dilizentiffims cuftodita ; nam & ego G alti ante 
me multi obfervdrunt Sinapeos vim magnam snatam in aggeribus fofja- 
yum recens fais ingue arets gramineis effoffis, ubi poft bominum memo - 


_yiam nulla unguam Sinapeos feges fuccreverat. Quam tamen non 


[ponte ortam fufpicor, fede feminibus in terra per tot annos refiduts 
etiam prolificis, Ray, Hift, Pl, 1.4. ¢. 13. 


(a) Plaiie 
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Warmth of the Spring! And when the whole Ve- 
getable Race is thus called out, it is very pretty to 


obferve the Methods of Nature in guarding thofe ~ 


infenfitive Creatures againft Harms and Inconve~- 
miencies, by making fome (for Inftance) to lie down 


proftrate, and others, to clofe themfelves up (a) - 
upon the Touch of Animals, and the moft to fhut . 
. up their Flowers, their Down (4), or other their | 


likeGuard, upon the Clofe and Cool of the Even- 
ing, by Means of Rain, or other Matters that may 
be prejudicial to the tender Seed. ' 

And now to thefe Confiderations relating to the 


Seed, I might add the various Ways of Nature in — 


diffipating and fowing it, fome being, for this End, 
winged with light Down, or Wings, to be con- 
veyed about by the Winds; others being laid in 
,  -elaftick, 
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(a) Plante nonnulle LE fchynomena Veteribus dita, Recentiori-, 
bus Vive, & Senfitive, & Mimofe, baud obfcura fensiis indicia 
produnt; fiquidem folia earum manu aut baculo talia, & paululum 
comprefja, pleno etiam meridie, {plendente Sole, tilico fe contrabunt ; 
in nonnullis etiam fpeciebus cauliculi teneriores concidunt & velut mar- 
cefcunt ; guod idem ab atre frigidiore admiffo patiuntur. Ray Hift. 
PI. Tit. L..18. App, feds 2. ¢..2. p. 978% 

() I have obferved that many, if not mof Vegetables, do ex- 


pand their Flowers, Down, &c, in warm, Sun-fhiny Weather, . 
and again clofe them towards Evening, or in Rain, @c. efpecially - 


at the Beginning of Flowering, when the Seed is young and tender 5 
as is manifeft in the Down of Dandelion, and other Downs; and 
eminently in the Flowers of Pimperne/ ; the opening and fhutting of 
which, are the Countryman’s Weather-wifer; whereby, Gerard, 
faith, he foretelleth what Weather thall follow the next Day ; for, 


faith he, If the Flowers be clofe fbut up, it betokencth Rain and foul - 


Weather; contrarywife, if they be [pread abroad, fair Weacher. 
Ger. Herb. B. 2. c. 184. : 
Ef & alia [arbor in Tylis] fimilis, foliofor tamen, rofeique flo~ 
ris; quem nou comprimens, aperire incipit Solis exortu, meridte ex 
pandit. Incole@ dormire eam dicunt, Plin, Nat, Hift, 1, 12. ¢. 1 z 
(a) 8 
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elaftick, fpringy Cafes, that when they burft and 
crack, dart their Seed at convenient Diftances, 
performing thereby the Part of a good Hufband- 
man (a); others by their agreeable Tafte and. 
Bie | Smell, 


x 
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(a) So foon as the Seed is ripe, Nature taketh feveral Methods for 
its being duly fown ; not only in the opening of the Uterus, but alfo in 
. the Make of the Seed itfelf. For, firft, The Seeds of many Plants, 
which affect a peculiar Soil or Seat, as of Arum, Poppy, &c. are 
heavy and {mall enough, without farther Care, to fall direétly down 
into the Ground ----- But if they are fo large and light, as to be ex 
pofed to the Wind, they are often furnifbed with one or more Hooks, to 
fiay them from ftraying too far from their proper Place------ So the - 
Seeds,of Avens have one fingle Hook; thofe of Agrimony andGoofe- 
grafs, many; both the former loving a warm Bank; the latter, an 
Heage for its Support. On the contrary, many Seeds are furni/bed 
with Wings or Feathers; partly with the Help of the Wind to carry 
them, when ripe, from off the Plant, as of Ath, &c-----and partly 
to enable them to make their Flight more or lefs abroad,’ that fo they 
may not, by falling together, come up too thick ; and that if one fhould 
_mifsa good Soil or Bed, another may hit. So the Kernels of Pine have 
Wings----yet fhort----whereby they iy not into the Air, but only 
flutter upon the Ground,’ But thofe of Typha, Dandelion, and moft 
of the pappous Kind----have long numerous Feathers, by which they 
are wafted every Way,---- Again, there are Seeds which are feate 
terd not by flying abroad, but by being either [pirted or flung away. The 
Sirft of thofe are Wood-forrel, which having a running Root, Nature 
fees fit to fow the Seeds at fome Diffance. The doing of which 1s 
effected by awhite flurdy Cover, of a tendinous or fpringy Na» 
ture,----Tbis Cover, fo foon as it begins to dry, burfts open on one Side, 
inan Infiant, and 1s violently turn’ d Infide outward----and fo fmart~ 
ly throws off the Sced.- The Seed of Harts-tongue, is flung or fhot 
away----by the curious Contrivance of the Seed. cafe, as in Codded 
Afmart, only there the Spring moves and curls inward, but bere out-— 
ward, vizs Every Seed-cafe----is of a {pherick Figure, and girded 
about with a fturdy Spring,------ The Surface of the Spring refembles 
a fine Skrew,----~-So foon as-.----this Spring is become flark enough, 
_ it fuddenly breaks the Cafe into to Halfs, like two little Cups, and 
fo fungs the Seed. Grew, ib. p. 199. and in Tad, 72, all thefe ad- 
mirable Artifices are handfomely reprefented. 
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Smell, and falutary Nature, inviting themfelves to 
be fwallowed, and carried about by the Birds, and 
thereby alfo fertilized by paffing through their Bo- 
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Quin fi quantitas modica feminum (Filicis Phyllitidis quoque) @ 
foliis in fubjettam charte mind@---= {chedam decutiatur  detergatir- 
we, & deinde in acervum converratur, veficularum feminalium pluri- 


mis una diffilientibus, & fibt invicem allifis, acervulus varie moveri * 


per partes videbitur, non fecus ac fi Syrenibus aut iftiufmodi bef tolis 
repletus effet----quin fi locus tranquillus fit,. aure proxime admotd, 
crepitantium inter rumpendum vafculorum fonitus----percipietur ; 
fi microfcopio chartam oculis oberres, femina per eam undigque fparfa, 
€@ ad notabilem ab acervd diftantiam projetta comperies. Ray ibid. 


Sd Soa ‘ 

The admirable Contrivance of Nature, in this Plant ts moft plain: 
For the Seed-Veffels being the beft Preferver of the Seed, °tis there 
kept from the Ingurtes of Air and Earth, till tt be rainy, when it ts 

»a proper Time for it to grow, and then it is thrown:round the Eurth, 
as Grain by a frilful Sower..---When any Wet touches the End of the 
Seed-Veffels, with a fmart Noife and fudden Leap it opens itfelf, and 
qith a Spring fcatters its Seed to a pretty Diftance round it, where it 
grows. Dr. Sloane Voy. to Jamaica, p. 150. of the Gentianella 
frore coeruleo, &c. or Spirit- Leaf. 

The Plants of the Cardamime-Family, and many others, may 
be added here, whofe Cods fly open, and dart out their Seed, upon 
a {mall Touch of the Hand. But the moft remarkable Inftance ts 
in the Cardamime impatiens, Cujus Silique (faith Mr. Ray) wel le- 
witer ta%a, aétutim ejaculantur [Semina] *mo quod longé mirabilius 
widetur, etfi filiquas non tetigeris, fi tamen manum velut ta&furus 

roxime admoveas, femina in appropinguantem evibrabunt; quod tum 


Morifonus fe fepius expertum feribit, tum Fobnftonus apud Gerardum 


verum effe afirmat. Hift. Plant. |. 16. ¢, 20. 


Neither is this Provifion made only for Land-Vegetables, but 


for fuch alfo as grow in the Sea. Of which 1 fhall give an Inftance - 


from my before-commended Friend, Dr. Sloane: As to the Fuci,---- 
their Seed bath been difcover’d, ( and fhew'd me frft,) by the Indu- 


ry of the ingenious Herbariff, Mr. Sam. Doody, who found on many 


‘of this Kind, folid Tubercules, or Rifings, in fome Seafons, wherein 


qwere lodged feveral round Seeds, as big as Muftard-Seed, which, : 


qwhen ripe, the outward Membrane of the Tubercule breaking, leav- 
eth the Seed to float up and down with the Waves. | The Seed coming 
near 
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dies (a); and others not thus taken Care of, do 
many of them by their Ufefulnefs in human Life, 
invite the Hufbandman and Gardiner carefully to 
fow and nurfe them up. | 

) To 


. 


- di . 


near Stones, or any folid Foundation, by means of a Mucilage it car-° 
ries with it, flicks to them, and fboots forth Ligulae with Branches, 
and in Time comes to its Perfe&tion and Magnitude. Sloan Voy. Ja- 
maica, p. 50, / 

But altho” Mr. Doody had hinted, and conjectured at the Thing, 
yet the firft that difcovered the Seeds in Fuci was the before-com- 
mended Dr. Tancred Robinfon ; as may be feen by comparingwhatMr. 
Ray faith im his Synopf, Stirp, Brit. p.6.with his Append. Hift. p.1849. 
Befides which Fuci, the Dr. tells me, he obferved Veflels and Seed 
in Carolloid Shrubs, as alfo in feveral Fungi, not only in the Speci- 
es of Crepitus Lupt,. but alfo between the Lamell@ of other Speci- 
es, and in that fubterraneous Kind call’d Truffles, whofe Seed and 
Veflels open in the Cortex, at forne Seafons he faith, like that of 
Mallows in Shape. 

As to the Crepitus Lupi, “I have more than once examined their 
Powder, with thofe excellent Microfcopes of Mr. Wilfon’s Make: 
But the moft fatisfattory View Mr. Wilfon himfelf gave me; by 
which I found the Seeds to be fo many exceeding fmall Puff Balls, 
with round Heads, and longer than ordinary fharp- pointed Stalks, 
as if made on purpofs to prick eafily into the Ground. Thefe 
Seeds are intermix’d with much dufty Matter, and become hurtful 
to the Eyes, probably by their fharp Stalks pricking and wounding 
thet tender Organ, 

- (2) The antient Naturalifts do generally agree, that MZi/eltoc ts 
, propagated by its Seeds carfied about by, -and paffing through the 
Body of Birds. Thus Theopbrajtus de Cauf. Plant. 1’ 2. c. 24, 
‘76 dS and Tis dpytday, * 8c. Initium verd a@ paftu avium :--+= 
Quippe Vifco detratto confeoque in alveis, quod Srigidiffimum 
eff, femen cum excremento purum dimittitur, €P fad mutatione 
aliguad in arbore Stercoris causa pullulat, erumpitque, &c. So 
alfo Pliny faith, viz. Omnino autem fatum [Vilcum] 2ullo modo 


_nafeitur, nec nift per aloum Avium redditum, maxim? Palumbis.ac 


Turdi. Hac eff natura, ut nifi maturatum in wentre Avium, non 
proveniat, Plin. N. H. 1. 16.c. 44. Whether what Theopbra/fus 
and Pliny affirm, be conducive to the better fertilizing the Seeds of 
Miffeltoe, 1 know not; but that it is not of abfolute Necefiity, I 
can affirm upon mine own Experience, having feen the Seeds germi. 


nate 
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To this fo fingular a Care about the Propaga- 
tion and Confervation of. the Species of Vegeta- 
bles, I might add the nice Provifion that'is made 
for their Support and Aid, in ftanding and grow- 
ing, that they may keep their Heads above Ground, 
and not be rotted and fpoiled in the Earth them- 


felves, nor thereby annoy us; but, on the contrary, 
| : minifter 


~ 


a 


nate, even in the Bark of Oak. But altho’ they fhot above an 
* Inch, and feem’d to.root in the Tree, yet they came to nothing, 
whether deftroy’d by Ants, @c. which I fufpected, or whether 
difagreeing with the Oak, Iknow not, But I fince find the Mat- 
ter put out of doubt by Mr. Doody; which fee in Mr. Ray’s Hift. 
Plant. App. p. 1918. + _ | : ; 
Nutmegs are {aid to be fertilized after the fame Manner, as Ta- 
wernier faith was confirmed to him by Perfons that lived many 
Years in thofe Parts ; whofe Relation was: The Nutmeg being 
ripe, feveral Birds come from the Iflands toward the South, and 
devour it whole, but are forced to throw it up again, before it be 
digefted: And that the Nutmeg, then befmear'd with a vifcous 
Matter, falling tothe Ground, takes Root, and produces a Tree, _ 
which would never thrive, was it planted. Tavern. of the Commod, 
of the Gr. Mogul. And Monfieur Thevenot, in his Travels to the 
Indies, gives this Account : The Tree is produced after this Manner ; 
there is a Kind of Birds in the Ifland, that having pick’d off the 
green Hufk, {wallow the Nuts, which having been fome Time in. 
their Stomach, they void by the ordinary Way 5 and they fail not: 
to take rooting in the Place where they fall, and in Time grow 
“up toa Tree, This Bird is fhaped like a Cuckow; and the Dutch 
prohibit their Subjects, under Pain of Death, to kill any of them._ 
Vide Six T. Pope-Blunt’s Nat. Hift. ; 
But Mr. Ray gives a fomewhat different Account: Hune fruflum 
[Nucem Mofchatam] varie quidem aves depafcuntur, fed maximée 
Columba genus album & parvum, qué debifcente nucamento, iltecta 
_fuavitate Macis, bune cum Nuce eripiunt & devorant, nec nifi repleta 
ingluvie capacifima faginam deferunt. Noftrates ibi mercatores Co- 
lumbis iftis Nut-eaters five Nucivoris nomen impofuerunt. Quasauq- 
tém vorant Nuces, poft integras per alvum reddunt. Reddite@ citiis 
deinde germinant utpore pramacerate@ fervore Ventriculi. Arbores inde 
nat@ ce pracociores, facil? unt corruptioni obnoxie fruétumque ferunt 
ceteris multe viliorem, & bac causd neglettum incolis contemtumque, 
reter Macin, quem ad adulteranduim meliorem adbibent, Ray Hutt. 


Pl, b27.°C. 4. ; 
“he . ~ ; {a) Arbo- 


/ 
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minifter to all their Ends, and our Ufes; to afford 


- usHoufes, Utenfils, Food((a), Phyfick, Cloathing, 


yea, Diverfion too, by the Beauty of their Looks, 
by the Fragrancy of their Smell, by creating us 
pleafant Shades againft the fcorching Beams of Sum-~ 
mer, and fkreening-us againft the piercing Winds, 
and Cold of Winter (a). Legetin noi brig 
And it is very obfervable what admirable Pro- 
vifions are made for this Purpofe of their Support 
and Standing, both in fuch as ftand by their own 


Strength, and fuch as need the Help of others. 


Means 


_ In fuch as ftand by their own Strength, it is by 


E 5 ; is ri ‘ 
a pT A SS, a 


- 


- 


(a) Arbores blandioribus fruge fuccis hominem mitigavere. Ex its 


~ pecreans membra Olei liquor, vire[que potus Vini; tot denique Japores 


rum quos expirant fragrantia fpiritus recreant, Horum fruGus gule 


annui {ponte venientes : & menfe@ depugnetur licét earum caufa cum 

feris, & pafti naufragorum corporibus pifces expetantur, etiamnum ta- 
men fecunde. Mille preterea funt ufus earum, fine gquibus vita degt 
non pofit. Arbore fulcamus maria, terrafque admovemus, arbore ex= 
edificamus tea, Pin. Nat. Hift. 1, 12. c. 1. 

(6) Plantarum Ufus latifime patet, & in omni vita parte occurrit. 
Sine illis lauté, fine illis commode non vivitur, at nec wivitur omninos 
Quecungue ad vidium neceffaria funt, quecungue ad delicias faciunt, 
2 locupletiffimo fuo penu abund? fubminiftrant. ~ Quanto ex its menfa 
innocentior, mundior, falubrior quam ex Animalium cade @ laniena? 
Homo certs naturdé Animal carnivorum non eff; nullisad predam & 
rapinam armis infrudfum, non dentibus exertis & ferratis, non ungui= 
bus aduncis. Manus ad fruétus colligentls, dentes ad mandendos com 


parati. Non legimus et ante Diluvium carnes ad efum conceffas. At 


non victum tantum nobis fuppeditant, fed & Vefitum, & Medicinant 
& Domrcilia aliaque edificia, & Navigia, & Supellettilem, & Fo- 
cum, € Oblecamenta Senfuum Animique: Ex his naribis edoramen- 
ta & fuffumigia parantur, Horum floris inenarrabili colorum & 
Schematum varietate, @& elegantia, oculos exbilarant, fuaviffima odo- 


illecebraemenfas fecundas inftruunt, © languentem appetitum excitant. 


_ .Taceo virorem ameeniffimum oculis amicum, quem per prata pafcua agros, 
- fylvas fpatiantibus objiciunt, @ umbras quas contra afium & polis are 


_ doves prevent, Ray, ibs], 1. C. 24. Pe 46. 


(a) All 
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Means of the ftronger and more ligneous Parts, 


(equivalent to the Bones\in Animals,) being made ~ 


not inflexible, as Bones; becaufe they would then 
be apt to break; but of a yielding elaftick Nature, 
-to efcape and dodge the Violence of the Winds ; 
and by Means alfo of the Branches fpreading hand- 
fomely and commodioufly about, « at an Angle of 
about 45 gr. by which Means they equally fillup, 
and at the fame Time make an A®quilibration of 
the Top (a). Y. 

And as for fuch Vegetables as are weak, and 
not able to’ fupport themfelves, ’tis a wonderful 
Faculty they have, fo readily and naturally to make 
Ufe of the Help of their Neighbours, embracing 


and climbing up upon them (4), and ufing them 


as 
4 
"a 2] ° 


(a) All Vegetables of a tall and fpreading Growth, feem to have 

a naturalTendency to a hemifpherical Dilatation, but generally con~- 
fine their Spreading within an Angle of go gr. as being the moft 
becoming and ufeful Difpofition of its Parts and Branches, Now 
the fhorteft Way'to give a moft graceful and ufeful filling to that 
Space of ‘dilating and fpreading out, is to proceed in ftrait Lines, 
and te difpofe of thofe Lines, in a. Variety of Parallels, @c. And 
to do that in a quadrantal Space, @e. there appears but one Way 
poflible, and that is, to form all the Interfections, which the 
‘ Shoots and Branches-make, with Angles of 45 gr. only. AndI 
dare appeal to all, if it be not inthis Manner, almoft to a Nicety 
obferved by Nature, &c. A vifible Argument that the plaftick 
‘Capacities of Matter, aré governed and difpofed by ani All- wifeand 
Infinite Agent, the native Stri€tneffles and Regularities of them, 
plainly thewing from whofe Hand they come. Account of the Ori- 
gine and Format. of Foff. Shells, &c. Print. Lond. 1705. p. 38, 41. 
(6) In Hederd, furculi & rami bine indé claviculos, quafi radiculas 
emittunt, qu@ parietious, vel occurrentibus arboribus veluti digitis 
firmantur, @ in altum fufpenduntur, Hujufmsdi radicule fubrotun- 
de funt, & pilis coopertuntur; & quod mirum eft, Eeeinalt eae 
bumorem, feu Terebinthinam, qua ar&t? lapidibus neétuntur agglue 
tinantur,.---Non minori induftridNatura utitur in Vita Canadenfi, Oc. 


The © 
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-as Crutches to their feeble Bodies: Some by their — 
odd convolving Faculty, by twifting themfelves like: 
a Screw about others; fome advancing themfelves, 
by catching and holding with their curious Cla/pers 
and Tendrels, equivalent to the Hands; - fome by 
ftriking in their rooty Feet; and others by the 
Emiffion of a natural Glue, clofely and firmly ad- 
hering to fomething or other that adminifters fufi- 
cient Support unto.them. All which various Me- 
thods being fo nicely accommodated to the Indigen- 
cies of thofe helplefs Vegetables, and not to be met 
with in any befides; is a manifeft Indication of 
their being the Contrivance and Work of the Cre- 

- ator, and that his infinite Wifdom and Care conde- 
{cends, even to the Service, and well-being of the 
meaneft, moft weak, and helplefs infenfitive Parts 
of the Creation. aig ha 


In 


ia : 
beng ape - =e me 


The admirable and curious Make of whofe Tendrels and their Feet, 

fee in the illuftrious Author, Malpig. de Capreolis,@c. p. 48. 
Clafpers are-of a compound Nature, between that of a Root and 
a Trunk. Their Ufe is fometimes for Support only; as in the 
Clafpers of Vines, Briony, &c. whofe Branches being long, flen- 
der, and fragile, would fall by their own Weight, and that of 
their Fruit; but thefe Clafpers taking hold of any thing that is at 
hand ; which they do by a natural Circumvolution which they 
have ; (thofe of Briony have a retrograde Motion about every third 
~ Circle, in the Form of a double Clafp; fo that if they mifs one 


Way, they may catch the other.) Sometimes the Ufe of Clafpers ” ‘ 


is alfo for a Supply, as in the Trunk-Roots of Ivy ; which being a 
Plant that mounts very high, and being of a clofer and more.com- 
pact Subftance than that of Vines, the Sap would not be fufficiently 
fapplied to the upper Sprouts, unlefs thefe aflifted the Mother-Root 5 . 

_ -but thefe ferve alfo for Support too. Sometimes alfo they ferve for 
Stabiliment, Propagation, and Shade;’ for the firft of thefe ferve 
the Clafpers of Cucumers; for the fecond,. thofe, or rather the 
Trunk-Roots of Chamomil; and for all three the Trunk-Roots of 

| Strawberries, Harris Lex, Tech, in verb, Clafpers. 
; (a) Vege- 


* 
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In the laft Place, to the Ufes already hinted 


at, I might adda large Catalogue of fuch among - 


Vegetables, as are of peculiar Ufe and Service to 
the World, and feem to be defign’d as ’twere on 
Purpofe, by the moft merciful Creator, for the 
Good of Man, ‘or other Creatures (a). - Among 
Grain, I might name the great Fertility (d) of 
fuch as ferves for Bread, the eafy Culture and Pro- 
pagation thereof, and the Agreement of-every Soil 


and Climate to it. Among Trees, and Plants, I” 


might inftance in fome that feem to be defign’d, 
as ’twere, on Purpofe, for almoft every Ufe (c), 
kth add, “Tor Wi and 


(SE rt 1? RRR ES hes Bm eg ie ee ST 


(a) Vegetables.afford not only Food to Irrationals, but alfo Phy= 
fick, if it be true which Arifeetle faith, and after him Pliny; which 
latter, in his 8th Book, Chap. 27. fpecifies divers Plants made ufe of 


as Specificks, by divers, both Beafts and Birds: As Dittaxzy by wounded _ 


Deer; Celandine by Swallows, to cure the fore Eyes of their 
Young, &c. And if the Reader hath a Mind to fee more Inftan- 
ces-of this Nature, (many of them fancifal enough,) he may con- 
{ult Merfenne in Genef. p. 933. . 
(b) See before, Book IV. Chap. 11. Note (a) p. 181. ; 
(c) Planta bec unica [Aloe Americana] inguit Fr. Hernandez, 
quicquid vite effe pote neceffarium prefiare facile pote, fi effet re- 
bus bumanis modus. Tota enim illa lignorum fepiendorumque. 
agrorum ufum prefat, caules tignorum, folia verd teéta tegendi imbri~ 
cum, lancium: eorundem nervuh, & frbra eundem babent ufum ad lin 
teamina, calceos, & veftimenta conficienda quem apud nos Linum, Cane 
nabis, Goffipium, &c. E mucronibus fiunt clavi, aculei, fubule, 
guibus perforandis auribus, macerandi corporis gratid, Indis, uti mas 
erat cum Deminum vacarent cultuisitemacicul@, acus, tribuli mi- 
Litares @ raftilla idonea pe&tendis fubtegminibus. Praterea & fucco 
mananti, cujus evulfis germinibus internis foliifve tenerioribus cultis 
[Yztlinis] is mediam cavitatem, ftillat planta, unica ad 50. interdum 
amphoras (quod dittu eft mirabile) Vina, Mel, Acetum ac Saccharum 
parantur [The Methods of which he tells.] Idem fuccus eee 
‘ciet, alvum lenit, Urinam evocat, Renes & Veficam emundat. E raaice 
quoque Reftes fiunt firmifimae.C raffiores foliorum partes, truncufque, dee 
cofta [ub terra,edendo funt apta, fapiuntqueCitrea frufta faccharo condi- 
ta: guin @ vulnera recentia mire cong lutinant,e=Folia quoque afaS ate 
Fi - é 


i 
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and Convenience; fome to heal the moft ftubborn 

-and dangerous Diftempers (a), to alleviate and eafe 
the Pains (5) of our poor infirm Bodies, all the 

World over: And fome defigned for the peculiar 

Service and Good of particular Places, either to 

cure fuch Diftempers as are peculiar to them, by 
; grow= 


é&o loco impofita convulfionem curant, ac dolores leniunt, (pran 
cipue fi fuceus ipfe calens bibatur ) quamuis ab Indica proficifcantur lue, 
fenfum bebetant, atque torporem inducunt, Radicis fuccus Luem Ve- 


- neream curat apud Indos, ut Dr. Palmer. Ray ibid, 1. 21.¢. 7. See 


alfo Dr. Sloane’s Voyage to Famaica, p. 247. | 
There are alfo two Sorts of /ce befides, mentioned by the fame 
Dr. Sloane, - one of which is made ufe of for Fifhing- Lines, Bow- 
firings, Stockings, and Hammocks. Another hath Leaves that 
hold Rain-water, to which Travellers, &c. refort to quench their 
Thirft, in Scarcity of Wells, or Waters, in thofe dry Countries. 
Ibid. p. 249. A 
(2) For Inftance here, I fhall name the Cortex Peruvianus, - 
’ which Dr. Morton calls Antidotus in levamen @rumnarum vite bue 
mane plurimarum divinitus concefja. De Febr. Exer.v.c. 3. In Sa- 
nitatem Gentinum proculdubio & Deo O, M, conditus. Cujus gratid, Ar= 
bor vite, fiqua alia, jure merits appellari pote. Id. ib. ¢. 7. 
Ebeu! quot convitiis Herculea @ divina hee Antidotus jattabatur. - 


. Ibid, ; 


To this (if we may believe the Epbemer. German. Ann. 12. Obfere 
74, and fome other Authors) we may add TrifoliumPaludofum, which 
is become the Panacea of the German and Northern Nations. . 


(2) Pro doloribus quibufcunque fedandis i aia Ai a aa ufus 


_ Opium habetur 3 quamobrem merito Nepenthe appellari folet, © ree 


‘medium vere divinum exiflit, Et quidem fatis mirart vix poffumus, 
quomodo urgente wifceris aut membri cujufpiam tortura infigni, @& ine 
tolerabili cruciatu, pharmacum boc, incantamenti inftar, levamen & 

4 . . . . whe . 

CLAY NO LLY fubitam, immo interdum ab/que Jomno, aut faltem prie 

2s quam advenerit, concedit, Porro adbuc magis ftupendum eft, quod 


_ donec particule Opiatice operari,@ potentiam fuam narcoticam exerere 


continuant, immo etiam aliquamdiu poftquam fomnus finitur, fumma 
aleviatio, & indolentia in parte affetta perfiftit.. Willis, Phar. Rat. 
Par. 1, S. 7+ Cap. 1. fe. 15, 


(a) Tales 


© 
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‘ growing more plentifully there than elfewhere (a) _ 
or elfe to obviate fome Inconvenience there, or to - 
fupply fome conftant Neceflity, or Occafion, not 
poflible, at or leaft not eafy, to be fupplied any 
other Way (4). It is, for Inftance, an admira- 
ble Provifion made for fome Countries fubject to 

; . Drought, 


u s ‘ ~ 
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(2) Tales Plantarum [pecies in quacunque regione a Deo creantur. 
quales bominibus & animalibus ibidem natis maxime conveniunt ; ims 
ex plantarum nafcentium frequentia fe. fere animadvertere poffe gquibus 
‘morbis [endemiis] guaetibet revio fubjefta fit, Jeribit Solenander, 
Sic-apud Danos, Frifios, Hollandos, guibus Scorbutas frequens, 
Cochlearia copiosé provenit. Ray. Hift. Pl. lib. 16. cap. 3. 

To this may be added, Elfner’s Obfervations concerning the Vir- 
tues of divers Things in his Obfervations de Vincetoxico Scropbula- 
rum remedio, E. Germ. T, 1. Obf. 57. . 

Fobn Benorovinus, a Phyfician of Dort, may be here confulted, 
who wrote a Book on Purpofe to fhew, that.every Country hath 
every Thing ferving to its Occafions, and particularly Remedies af- 


forded to all the Diftempers it is fubject unto. See Bexor. Aurapxene. 
Batav._ five Introd. ad Medic. indigenam. i 
(b) The Defcription Dr. Sloane gives of the Wild-Pineis, That its 
Leaves are channeléd, fit to catch and convey Water down into their 
Referyatories ; that thefe Refervatories are fo made, asto bold much 
Water,and clofe at Top when full,to hinder its Evaporation; that thefe 
Plants grow on the Arnis of the Trees. in the Woods every where [in 
thofeParts Jas alfo on theBarks of their Trunks. And oneContrivance 
of Nature in this Vegetable, he faith, is very admirable. The Seed 
hath long and many Threads of Tomentum, not only that it may be ° 
carried every where by the Wind----but alfo, that it may by thofe 
Threads, when driven through the Boughs, be held faft, and ftick 
sto the Arms, and exterior Parts of the Barks of Trees. So foon as- 
“it: {prouts or germinates, altho’ it be on the under Part of a 
Bough,----its Leaves and Stalk rife perpendicular, or ftrait up, be- 
caufe if it had any other Pofition, the Ciftern (before-mentioned, 
“by which it is chiefly nourifhed----) made of ‘the hollow Leaves, 
could not hold Water, which is neceflary for the Novrifhment and 
Life of the Plant.---- In Scarcity of Water, this Refervatory is ne- 
ceflary and fufficient, not only for the Plant itfelf, but likewife is 
very ufeful toMen, Birds, and all Sorts of Infects, whither they 
come 
\ ' / 
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Drought, that when the Waters every where 


fail, there are Vegetables which contain not only. 
» Moifture enough to fupply their own Vegetation - 
and Wants, but afford Drink alfo both to Man and 
other Creatures, in their great Extremities (a) ; 
‘ i \ 


and 


come in Troops, and feldom go away without Refrefhment, Id. 76, 

p- 188. and Phil. Tranf. N° 2:1. where a Figure is of this notable 
Plant, as alfo in Lowthorp’s Abridg. Vol, 2. p. 669. 

_. The Wild-Pine, fo called, Ge. hath Leaves that will hold a Pint 

and a half, or Quart of Rain- Water; and this Water refrefhes the 

Leaves, and nourifhes the Root., When we find thefe Pines, we 

_ ftick our Knives into the Leaves, juft)above the Root, and that 

lets out the. Water, which we catch inour Hats, as I have 

_ done many Times to my great Relief. Dampicr’s Voy. to Cam 
- peachy, Ch.2.p.56. se 

(2) Navarette tells us of ‘a Tree called the Bejuco, which twines 

about other Trees, with its End hanging downwards ; and that 

Travellers cut the Nib off it, and prefently a Spout of Water runs 

~ out from it, vas clear as.Cryftal, enough, and to fpare, for fix or 

eight Nen. I drank (faith he,) to my Satisfaétion of it, found it 


cool and fweet, and would drink it as-often as I found it in my 


Way. Itis a Juice andinatural Water. It is the common Relief 
of the Herd{men on the Mountains; when they are thirfty they 
Jay bold on the Bejuco,’ and drink their Fill. Colleé#. of Vey. and 
Trav. Vol. 1. In the Suppl. to Navarette’s Account of China, p. 355. 


The Waterwith of ‘famaica hath the fame Ufes, concerning . 


which, my before-commended Friend, Dr. Sloane,. favoured me. ° 


with this Account from his Original Papers: ‘This Vine growing on 

dry Hills in the Woods, where no Water ts to be met with, its Trunk, 

if cut into Pieces two or three Yards long, and held by either End to 

the Mouth, affords fo plentifully a limpid, innocent, and refrefbing 

_ Water, or Sap, as gives new Life ta the droughty Traveller or Hun- 

ter. Whence this is very much celebrated by all the Inhabitants of 

_ thefe Iflands, as an immediate Gift of Providence to, their diftrefjed 
Condition.» 

To this we may add what Mr. Ray takes Notice of concerning 

the Birch-Tree, In initits Veris antequdm foliaprodiere, vulnerata 

_ dulcem fuccum copiosé effundit, quem fiti preffi Paftores in fylvis fa- 

_ penumerd potare folent, Nos etiam non ‘femel eo liquore recreati [ue 

_ wus, chim berbarum gratia vaftas peragravimus fylvas, inquit Tragus. 

~ RaiiCat, Plant. circa Cantab, in Betula. 


. 


* 
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and a great deal more might be inftanced in of a” 
like Nature, and Things that bear fuch plain Im-_ 
prefles of the Divine Wifdom and Care, that they 
manifeft the Super-intendence of theImfinite Creator. 
Thus I have given a Sketch of another Branch 
‘of the Creation, which [aitho’ one of the meaneft, — 
yet] if it was accurately view’d, would abundantly | 

manifett itfelf tobe the Work of Gop. But be- 
caufe I have been fo long upon'the other Parts, al- : 
tho’ lefs than they deéferve, I muft therefore con- 
tent myfelf with thofe general Hints I have givens 
which may however ferve as Specimens of what 
ore largely faid about this infe- 


might have been more 
-rior Part of the anin 
As to the [nanim 


fucl Yas Stones, Mine- 
that which I haye al- 
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SBS AD) CONE en > 
Prattical Inferences front the Soregoing 
se mo ~~ SURVEY. ©. ; 


A VIN Gin the preceding Books éar- 
tied my Survey as far as I care at pre- 
fent to engage myfelf, all that remain- 
eth, is to draw fome Inferences from the 
foregoing Scene of the Great Creator’s 


Works, and fo conclude this Part of my intended 
, Work. * 
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That God’s Works are Great. and Excellent, ay . 


HE firft Inference I fhall make, hall be by 
fL | way of Confirmation of the Text, That the 
Works of the Lord are great (a). And this is necef- 
Mary to be obferved, not againft the Atheitt only, 
but all other carelefs, incurious Obfervers of God’s 


Works, | 


a 
(a) Equidem ne laudare quidem fatis pro merito poffum ejus Sapiens 
tiam ac Potentiam, gui animalia fabricatus ef. Nav jalmedi opera 
non Laudibus modd, veriim etiam Hymnis funt majera, que priufguam 
‘Infpexiffemus, fieri non pee perfuafum habeamus, confpicati verd, 
Saifos nos opinione fuiffe comperimus, Galen. de Ufa Part. 1.7. €. 15. 
ae (a) Non 


<> 
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Works. Many of our ufeful Labours, and fome 
of our beft modern Books fhall be condemned with 
only this Note of Reproach, That they are about 
trivial Matters (a), whenin Truth they are ingeni- 
ous and noble Difcoveries of the Works of Gop: 
And how often will many own the World in gene- 
ral to be a Manifeftation of the Infinite Creator, © 
but look upon the feveral Parts thereof as only 
Toysand Trifles, fcarce deferving ‘their Regard? 
But in the foregoing (I may call it) tranfient View _ 
I have given of this lower, and moft flighted Part - 
of the Creation, I have, I hope, abundantly made 
out, that all the Worksof the LorD, from the 
moft regarded, admired, and praifed, to the mean- 
eftand moft flighted, are great and lorious W orks, 
incomparably contrived, and as admirably made, 
fitted up, and placed in the World. So far then — 
are any of the Works of the Lorn, (even thofe - 
efteemed the meaneft) from deferving to be difre- 
garded, or contemned by us (d), that on the con- 
‘trary they deferve (as fhall be fhewn in the next 


Chapter) to be fought out, enquired after, and 


curioufly and diligently pried into by us; as I have 
-fhewed the Word in the Text implies. | 


(2) Non ramen pigere debet Leéfores, ea intelligere, quemadmodum 

ne Naturam quidem piguit ea reipsd efficere. Galen. ibid. |. 11, fin, 

(8) An igitur etiamf quemadmedum Natura bec, & ejufmodi, 

| fumma ratione ac providentid agere potuit, ita & nos imitari alt 

guando poffemus ? Ego verb exiftimo multis nofrum ne id quidem poffe, — 

neque enim artem Nature exponunt: Eo enim modo omnino eam adthi~ 

rarentur, fin minis, eam faltem non vituperarent. Galen, ibid. 1. 
10, Cs 3+ 
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That Gov’s Works ought to be enquired into, 
and that fuch Enquiries are commendable. 


HE Creator doutlefs did not beftow fo much 


sCuriofity, and exquifite Workmanthip and . 


Skill upon hisCreatures, to be logked uponwith a 
carelefs,incurious Eye, efpecially to have them flight- 
ed or contemned; but to be admired by the rational 
Part of the World, to magnify his own Power, Wif- 
domi and Goodnefs, throughout all the World, and 
the Ages thereof, And therefore we may look upon 


it asa great Krror, ‘not to anfwer thofe Ends of the. 
infinite Creator, but rather to oppofe and affront » 


them. On the contrary, my Text commends Gop’s 
Works, not only for being Great, but alfo approves 
of thofe curious and ingenious Enquirers,. that /eek 
them out, or pry into them, And the morewe pry in- 
to, and difcover of them, the greater z -d more glo- 
rious we find them to be, the more worthy of, and 
the more exprefly to proclaim their great Creator. 
Commendable then are the Refearches, which 
many amongft us have, of late Years, made into 
the Works of Nature, more than hath been done in 
fome Ages before. And therefore when we are 
afked, Cui Bono? ‘To what Purpofe fuch Enquiries, 


fuch Pains, fuch Expenfe? The Anf{wer is eafy, Ic. 


is to anfwer the Ends for which Gop beftowed fo 
much Art, Wifdom and Power about them, as well 
' as given usSenfes to view and furvey them; and an 
Underftanding and Curiofity to fearch into them: 
It-is to follow and trace him, when and whither he 

eg | leads 
Re 


~ 
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leads us, that we may fee and admire his Handy- 


work ourfelves, and fet it forth to others, that they 

_ may fee, admire, and praife it alfo. I fhall then con-_ 
clude this Inference with what Elihu recommends, | 
Fob xxxvi. 24, 25. Remember that thou magnify his 
Work, which Men bebold. Every Man may Tae 
Men may behold it afar off. — 


SY 
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That Gov’s Works are manifeft to all: — 


Whence the Unreafonablene/s of Infidelity. 


NHE concluding Wordsof the preceding Chap- 
_ ter-fuggeft a third Inference, that the Works 
of Gop are fo vifible to all the World, and_ 
‘ withal fuch maniféft Indications of the Being and 
Attributes of the Infinite Creator, that they plainly 
argue the Vilenefs and Perverfenefs of the Atheift, 
and leave him inexcufable. - For it isa Signa Man 
js a wilful, perverfe Atheift, that will impute fo 
glorious a Work, as the Creation is, to any Thing, 
yea, amere Nothing, (as Chance is) rather than to 
Gop (a). It is a Sign the Man is wilfully blind, 


that : 


eS SE EE 


(a) Galen having taken Notice of the neat Diftribution of the 


4 


ee 


a 


OS 


Nerves to the Mufcles, and other Parts of the Face, cries out, Hac ~ 


-enim fortune funt opera! Caterimtum omnibus [partibus ] immittt, » 
tantofque effe fingulos.[nervos] magnitudine, quanta particule erat - 
necefJ2; baud [cto an hominum fit fobriorum ad Fortunam opificem td 
revocare, Aliogui quid tandem ertt, quod cum Prowidentia & Arte 
eficitur 2? Omnino enim boc et contrarium effe debet, quod Cafu ac — 
Fortwitd ft. And afterwards, Hac quidem atque eyufmodi Artis, 


fit. @ 
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) that he is under the Power of the Devil, under the 
_ Government of Prejudice, Luft, and Paffion, not 
‘ right Reafon, that will not difcern what every one 
can fee, what every Man may behold afar off, even 
| the Exiftence and Attributes of the CREATOR from 
, hisWorks! For as there is no Speech or Language 
| where their Voice is not heard, their Line is gone cut 
| through all the Earth, and their Words to the End of 
_ the World: So.all, even the barbarous Nations, that 
never heard of Gon, have from thefe his Works in- 
- ferred the Exiftence of a Deity, and paid their Ho= 
| mages to fome Deity, altho’ they have been under 
*) great Miftakes in their Notions and Conclutions 
about Him. But however, this fhews how naturally 
and: univerfally all Mankind agree, in deducing 
their Belief of a God from the Contemplation of 
his Works, oras even Epicurus himfelf, in Tully 
(a) faith, from a Notion that Nature itfelf hath in- 
printed upon the Minds of. Men. For, faith he, . 
what Nation is there, or what kind of Men, that 
without any Teaching or Inftruétions, bave not a hind 
of Anticipation, or preconceived Notion of a Deity ? 
- An Atheift therefore (if ever there was any fuch)} 
may juftly be efteemed a-Monfter among rational 
Beings; a Thing hard to be met with in the 
. whole 
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feil. ac Sapientia opera effe dicemus, fi modo Fortune trihuenda font 
gue funt contraria; fretque jam quod tn prover biis--~--- Fluvit jur- 
fum fluent; fi opera que nullum babent neque ornamentum neque rdile 
onem, neque modum Artis effe; contraria vero Fortune duxerimus, Ge, 

Galen, ubi fupra, lorr. cc. 7. 

» (a) Primi effe Deos, quod in omnium animis, Gc, Anda little 
after, Cum entim non inflituto al1quo, aut more, aut lere fit spinio 
conflituta, maneatque ad unum omaium firma confenfio, intelliwt, ne- 
ceffe eff, effe Deos, quoniam infitas eorum, vel potiis innatas ccgnitio- 

nes, babemus. De quo autem omnium Natura confentit, rd werum effe 


— neceffe eff.- Effe igttur Deos confitendum eff, Cicer. de Nat. Deor. 
Ee Sd O yl» _aia 
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whole Tribe of Mankind; an Oppofer ofall the 
World (a2); a Rebel againft human Nature and — 
Reafon, as well as againft his Gop.’ @ 
But above all, monftrous is this, or would be, in 
fuch as have heard of Gop, who.have had the Be- 
nefit of the clear Gofpel-Revelation. And ftill more ) 
] 

. 

: 


_ monftrous this would be, in one born and baptized 
in-the Chriftian Church, that hath ftudied Nature, 
and pried farther than others into God’s Works, 

-For fuch an one (if it be pofible for fuch to be)-to 
deny the Exiftence, or any of the Attributes of 
Gop, would be a great Argument of the Infinite 
Inconvenience of thofe Sins of Intemperance, Luft, 
and Riot, that have made the Man abandon his 
Reafon, his Senfes, yea, I had almoft faid his very 
human Nature (4), .to engage him thus to deny — 
the Being of Gop. : nee 

So alfo it. is much the fame monftrous Infidelity, 
at leaft betrays the fame Atheiftical Mind, to deny © 

-Gon’s Providence, Care, and Government of the 
World, or (which isa Spawn of the fame Epicurean 

~ Principles) to deny Final Caufes (c) in God’s Works 
of Creation ; or with the Profane, in Pfad. lxxiii. 11, 
to fay, How doth God know? Andis there Knowledge 

ete 
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(2) The Atheift in denying a Ged, doth, as Plutarch faith, ens 
deavour------- Immobilia movere, © bellum inferre non tantim longa 
vemport, fed & multis hominibus, gentibus, & familiis, guas religto- 
us Deorum cultus,guafi divine furore correptas tenuit.Plutag. de Ifide. 
(6) See before, Note (az) p. 429. . . 
(ce) Galen having fabftantially refuted the Epreurean Principles of 
Ajclepiades, by fhewing his Ignorance in Anatomy and Philofophy, 
and by demonftrating all the Caufes to be evidently in the Works of 
Nature, viz. Final, Effictent, Inftrumental, Material, and Format 
“ Caufes, concludes thus againft his fortuitous Atoms, Ex guibus in- 
telligi poteft, Conditorem noftrum in formandis particulis unum bunc - 
fequi feopum, nempe ut qued melius off cligat. Galen. de Ufu Part. 1, 


©... 13s 
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in the moft High? For, as the witty and eloquent 
~ Salvian faith (a), They that affirm nothing is feen by 
GQD, will, inall Probability, take away the Sub- 
fiance, as well as Sight of God.—But what fa great 
Madnefi, faith he, as that when a Man doth not deny 
GO D to be the Creator of all Things, he fhould deny 
him to be the Governor of them? Or when he confe/- 
feth him to be the Maker, he faould fay, GO D ne- 
gle&teth what he hath, fo made? . 
COR ACs cok. 
T hat Gov’s Works ought to excite us to Fear 
and Obedience to Gon. ) 


Ince the Works of the Creation are all of them ~ 
fo many Demonftrations of the infinite Wifdom 
and Power of God, they may ferve to us as fomany | 
Arguments exciting us to the conftant Fear of God, 
and to a fteady, hearty Obedience to all his Laws. 
And thus we may make thefe Works as ferviceable 
to our fpiritual Intereft, as they all are to our Life, 
and tempoyal Intereft. For if whenever we fee them, 
we would confider that thefe are the Works of our 
infinite Lord and Ma/ffer, to whom we are to be ac- 
countable for all our Thoughts, Words, and Works, 
and that in thefe we may fee his infinite Power and 
Wifdom; this would check us in Sinning, and ex- 
cite us to ferve and pleafe him who is above all Con- 
-troul, and who hath our Life and whole Happinefs 
in his Power. After this Manner Gop himfelf ar- 
gues with his own foalifh People, and without Under- 
Standing, who bad Eyes, and faw not, and bad Ears, 
ven chaste hia de 3 and 
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432  Thankfulnefs is Gop’s Due. Boox XT. 
and beard not, Jer. v.21, 22. Fear ye not me? faith 
the Lord: will ye not tremble at my Prefence, who 
have placed the Sand for the Bound of the Sea, by a 
perpetual Decree, that it cannot pafs it; and though 
the Waves thereof tofs themfelves, yet can they not pre- 
vail; though they rear, yet can they not pafs over it ? 
This was an Argument that the moft ignorant,. 
ftupid Wretches could not but apprehend; that a 
Being that had fo vaft and-unruly an Element, as the 
Sea, abfolutely at his Command, ought to-be feared 
and obeyed, and that he ought to be confidered as 
the Sovereign Lord of the World, on whom the 
World’s Profperity and Happinefs did wholly de- 
pend; ver. 24. Neither fay they in their Heart, let 
us now fear the Lord our Gad, that giveth Rain, both 
‘the former and the latter in bis Seafon: He referveth 
unto us the appointed Weeks of the Harveft. 
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CHAP.’ V. | 
T hat Gop’s. Works ought to excite us to 
a "T HANKFULNESS. | 


S the Demonftrations whieh Gop hath given 

of his infinite Power and Wi/dom fhould excite 

us to Fear and Obedience; fo I fhall fhew in this 
Chapter, that the Demonftrations which he hath 
given of his infinite Gaodne/s in his Works, may ex- 
cite us to due Thankfulnefs and Praife. It appears 
throughout the foregoing Survey, what Kindnefs 
Gop hath fhewn to his Creatures in providing every _ 
Thing conducing to their Life, Profperity, and Hap- 
-pinefs (a) ; how they are all contrived and made . 
the 
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(a) Si pauca quis tibi dondffet jugera, accepiffe te diceres benefici= 
am: immenfa terrarum late patentium {patia negas effe beneficium ? 
AN 
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the heft Manner, placed in the fitteft Places of the 
World for their Habitation and Comfort ; accouter’d 
in the beft Manner, and accommodated with every, 
even all the minuteft ‘Things that may minifter to_ 
their Health, Happinefs, Office, Occafions, and 
Bufinefs in the World. : 
* Upon which Account, Thankfulnefs and Praife is | 
. ‘fo reafonable, fo juft a Debt to the Creator, that the - 
Pfalmif? calleth upon all the Creatures to praife God, 
in Pfabn cxliii. Praife him all his Angels, Praife him 
all his Hofts ; Sun, Moon, Stars of Light, Heavens 
of Heavens, and Waters above the Heavens. The 
Reafon given for which is, ver.-5, 0. For he com- 
manded, and they were created; he bath alfa efia- 
blifhed them for ever and ever; he hath made a Decree 
“which they fball not-pafs. And not thefe Celeftials 
alone, but the Creatures of the Earth and Waters 
too, even the Meteors, Fire and Hail, Snow and 
Vapours, flormy Winds fulfilling bis Word. Yea, the 
very Mountains and Hills, Trees, Beafts, and allCattel, 
creeping Things, and fying Fowl. But in a parti- 
~ cular Manner, all the Ranks and Orders, all the 
Ages and Sexes of Mankind are charged with this 
Duty; Let them praife the Name of the Lord, for 
bis Name alone is excellent; bis Glory is above the 
Earth and Heavens, ver. 13. sues 


And 
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Si pecuniam tibi aligquis donaverit,------ beneficium vocabis : tot me- 
taila defodit, tot flumina emifitin ara, fuper quee decurrunt fela au- 
‘yum vebentia: argenti, aris, ferri immane pondus omnibus locts obru- 
tum, cujus inveftigandi tibi facultatem dedit,----- negas te accepiffe 
beneficium ? Si domus tibi donetur, in qua marmoris aliquid refplende- 
at, @&c. Num mediocre munus vocabis? Ingens tibi domicilium, fr= 

ne ulloincendii, aut ruine metu firuxit, in quo vides nom tenues crue 
fias------ fed integras lapidis pretioffimi moles, Se, negas te ullum 
munus accepiffe? -Et cium ifta que babes magno aftimes, quod eft in~ 
grati boginis, nulli debere te judicas ? Unde tii ifum quem trabis 

Wpiritum ? Unde iffam, per quam dutus wit@ tue difponis atque ordi- 

nas, lucem? @&c, Senec. de Benef. 1. 4. c. 6- . 
U5 (a) Team 


« 
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And great Reafon there is we fhould be excited 
to true and unfeigned Thankfulnefs and Praife (a), 
to this our great Benefactor, if we reflect upon what 
hath been fhewn in the preceding Survey, that the 
Creator hath done for Man alone, without any Re- 
gard to the reft of the Creatures, which fome have 
held were made for the Sake of Man. Let us but 
reflect upon the Excellence and Immortality of our 
Soul; the incomparable Contrivance, and curious 
Stru@ture of our Body; and the Care and Cautton . 
taken for the Security and Happinefs of our State, 
and we fhall find, that among the whole Race of © 
Beings, Man hath efpecial Reafcn to magnify the 
Creator’s Goodnefs, and with fuitable ardent Affe- 
tions to be thankful unto him. ; 


> SEES © ee 


: 


(a) Tempeftivum tibi jam fuerit, qui in bifce librisverfarts confi« 
derare, in utram Familtam recipi malis, Platonicamne ae Hippocra-' 
ticam, & aliorum virorum, qui Nature opera mirantur ; ‘an eorurs 
gui ea infeElantur, quod ton per Pedes natura confirtuit effiuere Excree 
menta, Of w.1ich having told a Story of an Acquaintance of his, ’ 
that blamed Nature on this Account, he then goes on, Atwverd fe 
de bujufmodi petudibus plura werba fecero, melioris mentis bomines me= 
vito mibi forte fuccenfeant, dicantque me polluere facrum fermonem, 
guum ez0 CON DITORIS nefri verum Hymnum compono, exifit- 
moque in €0 weram effe pietatem,--=--- ut fi noverim ipfe primus, de= 
inde & aliis expofuerim, quanam fit ipfius Sapientia, quae Virtus, 
gue Benitas. Quod enim cultu conveniente exornaverit omnia, nulli- 
gue bona inviderit, id perfeetifima Bonitatis {pecimen effe flatuo; & 
bac quid.m rattone ejus Bonitas Hymnis nobis # celebranda. Hoc au- 
tem omne inveniffe quo paéto omnia potiffimum adornarentur, — fumme 
Sapientia eff: effecifje autem omnia, que voluit, Virtutis ff invila@e 
‘Galen, de Ufu Part. |. 3. ca 10. | , 
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T hat we ought to pay God all due Homage, and. 
W or foip, particularly that of the Lord’s Day. 


O R a Conclufion of thefe Leftures, the laft 
Thing I fhall infer, from the foregoing Demon- 
ftration of the Being and Attributes of Gop, fhall — 
be, that we ought to pay Gop all that Homage and 
Worfbip which his Right of Creation and Dominion 


~. entitle him unto, and his great Mercies call for from 


us. And forafmuch as the Creator appointed, from 
the very Creation, one Day in feven to his Service, 
it will not therefore be improper to fay fomething 
upon that Subject: And if I infift fomewhat parti- 
. cularly and largely thereon, the Congruity thereof 
to the Defign of thefe Lectures, and the foregoing 
Demonttration, together with the too great Inadver- 
tency about, and Neglect of this antient, univerfal, 
and moft reafonable and neceflary Duty, will, I 


“3 ‘hope, plead my Excufe. But that I may fay no . 


more than is neceffary on this Point, I fhall confine ~ 
myfelf to two Things; the Time God hath taken, 
and the Bu/ine/s then to be performed. 

| J. The ime is one Day in feven, and one of the 
antienteft Appointments it is, which Gop gave to 
the World. For as foon as Gop had finifhed 
his fix Days Works of Creation, itis faid, Gen. ii. 
2, 3. He refted on the feventh Day from all bis Work 
which he had made. And'G O D bleffed the feventh 
Day, and fanétified it, becaufe that in it he had refed — 
from all his Work. This Sanétification (2), and 


» 


© (a) WI fous divinis accommodavit, a communi &F profans u9 
fa fegregavit, inufum facrum ad cultum Dei definawit. Kirsch. Con- 
_ cord, p 1336. Definari ad sliquid, Sacrart, fe, Buxtorf. in Verbo. 


blefling 
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bleffing the Seventh Day, was fetting it apart, as a 
- Day of Diftinétion from the reft of the Week- 
Days, and appropriating it to Holy Ufes and Pur- 
pofes, namely, the Commemoration of that Great 
Work of the Creation, and paying Homage and 
Worfhip to that Infinite Being, who was the Ef- 
fector of it. : 3 
_. This Day, thus confecrated from the Peginning, 
_ for the Celebration. of “the 7¥ xcs yevéor, the 
- World’s Birth- Day, as Philo-calls it, was probably 
in fome Meafure forgotten in the following wicked — 
Ages, which God complains of, Gen. vi. 5. and fo 
after the Flood likewife. But after the Return out 
of £gypt, when Gon fettled the Fewi/h Polity, he 
was pleafed to renew this Day, and to eftablith it 
for a perpetual ftanding Law., And accordingly it 
was- obferved down to our Bleffed- Savrour’s 
‘Time, countenanced, and ftrictly obferved, by our 
Great Lorp and Mafter himfelf, and his Apo- 
files and Difciples, in and after his Time; and 
altho’ for good Reafons the Day was changed 
by them, yet a feventh Day hath been conftantly 
obferved in.all Ages of Chriftianity, down to our 
prefent Time. / | 

Thus we have a Day appointed by. Gop himfelf, 
and obferved throughout all Ages, except fome few 
perhaps, which deferve not to be brought into — 
Example. | 

And a wife Defignation of Time this is, well 
becoming the Divine Care and Precaution ;, ferving 
for the recruiting our Bodies, and difpatching our 
Affairs, and at the fame Time to keep up a Spiri- 
tual Temper of Mind. For by allowing fix Days 
to Labour, the Poor hath-Time to earn his Bread, 
the Man of Bulinefs Time to difpatch his Affairs, 
and everv Man Time for the Work of his refpe- © 
&tive Calling. But had there been more, orallour - 
‘Time allotted to Labour and Bufinefs, and none S 

reft 
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reft and recruit, our Bodies and Spirits would have 
been too much fatigued and wafted, and our Minds 


have been too long engaged about wordly Matters, 
fo as to have forgotten D: 


finitely wife Ruler of the World, having taken the 
feventh Part of our Time to his own Service, hath 
prevented thefe Inconveniencies, hath given a Re- 
laxation to ourfelves; and Eafe and Refrefhment 
to our wearied Beafts, to poor fatigued Slaves, and 
fuch as are under the Bondage of avaritious, cruel 


ivine Things. But the in-. 


: 


Mafters. And this is one Reafon A4o/es gives of the © 


Refervation and Reft on the feventh Day, Deut. v. 
13, 14, 15. Six Days fhalt thou labour, and do all 
thyWork; but theSeventh is theSabbath of the LORD 


thy GOD ; init thou foalt not do any Work, thou, nor 


thy Children, Servants, Cattel, or Stranger, that 


thy Man-Servant and Maid-Servant may reft as well 
as thou. And remember, that thou waft a Servant, &c. 


therefore the LORD thy GOD commanded thee ta. 


keep the Sabbath Day. That.carnal, greedy People, 
fo bent upon Gain, without fuch a Precept, would 
have fcarce favoured their own Bodies, miuch lefs 
have had Mercy upon their poor Bondfmen and 
Beafts ; but by this wife Provition, this great Burden 
was taken off. But on the other hand, as a longer 
Liberty would too much have robbed the Mafter’s 
Time, and bred Idlenefs, fo by this wife Provifion, 
of only one Day of Reft, to fix of Labour, that 


Inconvenience was alfo prevented. 


Thus the wife Governour of the World hath pees th 


- ken Care for the Difpatch of Bufinefs. But then as 
too long Engagement about worldly Matters, would 
take off Mens Minds from God and Divine Mat- 
ters, fo by this Refervationof every Seventh Day, 
that great Inconvenience is prevented alfo ; all be- 
ing then bound to worfhip their Great Lord and 


Mafter; to pay their Homages and Acknowledg- - 
ments to their infinitely kind Benefactor ; and, ina’ 


Word, . 
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Word, to exercife themfelves in divine, religious 
Bufinefs, and fo keep up that fpiritual Temper of 
Mind, that a perpetual, or too long Application 
to the World would deftroy. vy 
This, as it was a good Reafon for the Order of 
a Sabbath to the Fews ; fo is as good a Reafon for 
our Saviour’s Continuance of the like Time in the 
Chriftian Church. 
~ And a Law this is, becoming the infinitely wife 
Creator and Confervator of the World; a'Law, not 
only of great Ufe to the perpetuating the Remem- 
brance of thofe greateft of God’s Mercies then 
commemorated, but alfo exaétly adapted to the 
- Life, Occafions, and State of Man; of Man 
living in this, and a-kin to another World : A 
Law well calculated to the Difpatch of our Af- 
fairs, without hurting our Bodies or Minds. And 
fince the Law is fo wife and good, we have great _ 
Reafon then to practife carefully the Duties incum- 
bent upon us; which will fall under the Confidera- 
tion of the ; 

Il. Thing I propofed, the Bufine/s of the Day, 
which God hath referved to himfelf. And there are 
two Things enjoined in the Commandment, a Ce/- 
fation from Labour and worldly Bufinefs ; and that 
we remember to keep the Day Holy. | 

1. There muft be a Ceffation from worldly Bu- 
finefs, or a Reft from Labour, as the Word Sab- 
bath (a) fignifies. Six Days thou fhalt do all thy 
Work, but ibe Seventh is the Sabbath of the Lord thy 
GOD, (not thy Day, but his,) in which neither thou, . 
nor any belonging to thee, shall do anyWork. In which 
Injunction it is obfervable, how exprefs and parti- 
cular this Commandment ts, more than others, in 
ordering all Sorts of Perfons to ceafe from Work. 


(2) PYDW Ceffatio, Requies. 
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2. We muft remember to keep the Day Holy 
Which Remembrance is another Thing alfo in this, 
more than in the otherCommandments,and implies, 

1f?, That there is great Danger of our forgetting, © 
neglecting, or being hinder’d from keeping the Day 
Holy, either by the Infirmity and Carnality of our 
own Nature, or from the Avocations of the World. 

aly, That the keeping it Holy, isa Duty of more 
than ordinary Confequence and Neceffity. And of 
greateft Confequence this is, . 

Firft, To perpetuate the Remembrance of thofe 


_ grand Works of Gop commemorated on that 


\ 


Day ; in the firftAges of the World, the Creation ; 
in the middle Ages, the Creation and Delivery 
from Egypt; and under Chriftianity, the Creation 
and Redemption by Chrift. Which Mercies, with- 
out fuch frequent Occafions, would be ready to be 
forgotten, or difregarded, in fo long a Traét of 


Time, as the World hath already ftood, and may, 


by God’s Mercy ftill ftand. 

Secondly, To keep up a fpiritual Temper of Mind, 
by thofe frequent weekly Exercifes of Religion, as 
hath been already mention’d. 

Thirdly, To procure Gop’s Bleffing upon the 
Labours and Bufinefs of our fix Days, which we can 
never expeét fhould be profperous, if we are negli- 
gent of Gop’s Time, For how can we expect 
Gop’s Bleffing upon a Week fo ill begun, with 
a Negle&t, or Abufe of Gon’s firft Day? And 
therefore if we become unprofperous in the World 5 


if Loffes, Troubles, or Dangers befal us, let us re- 


fle&t how we have fpent the Lerd’s Day ; whether 
we have not wholly negleéed it, or abufed it in Ri- 


ot, or made it a Day for taking Journeys, for more 


private Bufinefs, and lefs f{candalous Labour, as the 
Cuftom of too many is. 7 
Thus 


440 Lord’s ‘Day how to be celebrated. Boox XI. 


‘Thus having fhewn what Reafon there is to re- 
member to keep Holy the Day dedicated to Gop, 
I thall confider how we.are to keep it Holy, and 
fo conclude: Now the Way to keep it Holy, is not. 
by bare refting from Work ; for that, as a Father 
faith, is Sabbatum Boum & Afinorum, a Sabbath of 
Beafts: But holy A&ts are the proper Bufinefs for a 
- Holy Day, celebrated by rational Beings, Among 
all which, the grand, principa!, and moft univerfal- 
ly pra@tis’d, is the Publick Worfbip of GOD, the af~ 
fembling at the Publick Place of his Worfhip, to pay 
(with ourFellow-Creatures) ourHomages, Thanks, 
and Praifes to the infinite Creator and Redeemer of 
the World. This, as it is the moft reafonable Ser- 
vice, and proper Bufinefs for this Day, fo is what 
hath been the Practice of all Ages. It was as early 
as Cain and Abel’s Days, Gen. iv. 3. what was pra= 
&tifed by religious Perfons in the following Ages, tll 
the giving of the Law; and at the giving of That, 
God was pleafed to order Places, and his particular 
Worthip, as wellas the Seventh Day. The Taber- 
nacle and Temple were appointed by God’s exprefs 
‘Command; befides which, there were Synagogues 
all over the Nation; fo that in our Saviour’s Time, 
every great Town, or Village, had one, or more. 
in it, and Fexufalem 460, or more (a). 

The Worthip of thefe Places, our Blefled Sa- 
vyiour was aconftant and diligent Frequenter of. 
It is faid, He went about all the Cities and Villages, | 
Teaching in their Synagogues, and Preaching, and 
Healing, &c. Mat. ix. 35. And St. Luke report- 
eth it as his conftant Cuftom and Praétice, Lue iv. . 
16. And as.his Cuftom was, he went into the Syna- 

gogue on the Sabbath- Day. 
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(a) See Lightfoot’s Works, Vol. 2. p. 35, and 646. 
Having 
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Having thus mention’d the PraGtice of CHRIST, 
it is not neceflary I fhould fay much of the Practice 
of his 4po/fles,and the following purer Ages of Chri- 
ftianity, who, in fhort, as their Duty was, diligent- 
ly follow’d their great Mafter’sExample. They did 
not think it enough to read and pray, and praife God 
at Home,but made Confcience of appearing in the Pu- 
blick Affemblies, from which nothing but Sicknefs and 
abfoluie Neceffity did detain them, and if Sick, or in 
Prifon, or under Banifhment, nothing troubled them 
more, than that they could not come toChurch, and 
join their Devotions to the Common Services. If Per- 
fecution at anyTime forced them to keep a little clofes 
yet no fooner was there the leaft Mitigation, but they 


refently return’d to their open Duty, and pubiickl 
a J p y p M 


met all together. No trivial Pretences, no light Ex- 
cufes, were then admitted for any one’s Abfence from 
the Congregation, but according to the Merit of the 
Caufe, fevere Cenfures were pafs’d upon them, &c. 
to exprefs it in the Words of one of our beft Anti- 
quaries (a). | 


The publick Worfbip of Gop then, is not a 


-Mattter of Indifference, which Men have in their 


own Power to do, or omit, as they pleafe; neither 
is it enough to read, pray, or-praife God at Home, 
(unlefs fome inevitable Neceflity hindereth;) be- 
caufe the appearing in Gop’s Houfe, on is Day, | 
is an Act of Homage and Fealty, due to the Cre- 
ATOR, a Right of Sovereignty we pay him, And. 
the with-holding thofe Rights and Dues from 
Gop, is a kind of rejecting Gop, a difowning 
his Sovereignty, and a withdrawing our Obedi- 


ence and Service. And this was the very Reafon 


why the Profanation of the Sabbath was punifh’d 
with Death among the ews, the Sabbath being a 


ELE ee ee ee SE ER SE CLE ARN 
(a) Dr. Cave’s Primitive Chriftianity, Part. 1. cap. 7: 
| Signs 
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Sign, or Badge of the Gop they own’d and 
worthipp’d (a). Thus Exed. xxxi. 13. My Sab- 
baths ye foall keep 5, for itis a SIGN between me 
-and you, throughout your Generations ; that ye may 
know that I am the LORD, ‘that doth fanétify you; 
or as the Original may be render’d, 4 Sign to ac- 
knowledze, that I Jehovah am your Sanétifier, of 
your God: For as our learned AZede obferves, Ta be 
the Sandifier of a People, and to be their God, 1s 
allone. So likewife very exprefly in Ezek. xx. 20. 
Hallow my Sabbaths, and they fall be a Sign be- 
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(a) At this Day it is cuttomary for Servants to wear the Livery 
of their Mafters, and others to bear Badges of their Order, Profef- 
fion, Servility, &c. Soin former Ages, anddivers Countries, it 
was ufual to bear Badges, Marks, and Signs on divers Occafions. 
In Exek. ix. 4. A Mark was to be fet on the Forebead of thofe that 
lamented the Abominations of the City. The like was to be done up- 
on-them in Rev. vii. 3. and ix. 4. So the Worthippers of the 
Beat, Rev, xiti. 16, were to receive a Kapa wee, Al Mark in thetr 
right Hand, on their Forebeads. Thofe Xpaty UATE, Soparyid'sss 
Badges, &c. were very common. Soldiers and Slaves bear them in 
their Arms or Foreheads; fuch as were matriculated in the Hete- 
ri@, or Companies, bear the Badge or Mark of their Company 5 
and whoever lifted himfelf into the Society of any of the foveral 
Gods, received a Xeipary Leb, or a Mark in his Body, (commonly 
made with red-hot Needles, or fome burning in the Flefh,) of the 
God he had lifed himfelf under. And after Chriftianity was plant- 
ed, the Chriftians had alfo their Sign of the Crofs. And not-cnly 
Marks in their Flefh, Badges on their Cloaths, ec. were ufual ; 
but alfo the Dedication of Days to their imaginary Deities. Not 
to fpeak of their Feftivals, &c. the Days of the Week were all de- 
dicated to fome of their Deities. Among the Romans, Sunday and 
Monday, tothe Sun and Moen ; Tuefday to Mars; Wednefday to .. 
Mercury, Sc. So our Saxon Anceftors did the fame; Sunday and 
Monday, (as the Romans did,) to the Sun and Moon; Tuefday to 
Tuyfco; Wednefday to Poden; Thurfday to Ider; Friday to Fri- 
£@ 3 and Saturday to Seater: An Account of which Deities, with 
the Figures under which they were worfhipped, may be met with | 
in our learned Verfegan, Chap. 3. p. 68. ; anh 


} 


tween 
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tween me and you, that ye may know that [am the 
LORD your GOD ; or rather as before, to a¢- 
knowledge that I JEHOVAH am your GOD, 

The Sabbath being thus a Sign, a Mark, or 

Badge, to acknowledge God to be their God, it 

follows, that a Negleét or Contempt of that Day, 

redounded to Gop; to flight that, was flighting 

God; to profane that, was to affront God; for 
the Punifhment of which, What more equitable - 

Penalty than Death? And altho’ under Chriftia» 

nity, the Punifhment is not made Capital, yet Have 
weno lefs Reafon for the ftrit Obfervance of this 

'. Holy Day, than the Fews, but rather greater Rea- 

fons. For the Gop we worfhip, is the fame: If 
after fix Days Labour, he was, by the Seventh, 
own’d to be Gon, the Creator; no lefs is he by 
our Chriftian Lord’s-Day: If by the Celebration 

.of the Sabbath, the Remembrance of their Deli- 

verance from the Egyptian Bondage was kept up,’ 

-and Gop acknowledged to be the Effector thereof; 

we Chriftians have a greater Deliverance, we own 
our Deliverance from Sin and Satan, wrought by 
a greater Redeemer than A/ofes, even the Blefled 
Jesus, whofe Refurrection, and the Completion 
of our Redemption thereby, was perform’d on the 

~ Chriftian Lord’s Day. . 

And now, to fum up, and conclude thefe In- . 
ferences, and fo-put an End to this Part of my 
Survey: Since it appears, that the Works of the 
Lorp are fo great, fo wifely contrived, fo accu- 
rately made, as to deferve to be enquired into 3 
fince they are alfo fo manifeft Demonftrations of 
the Creator’s Being and Attributes, that all the 
World is fenfible thereof, to the great Reproach 
of Atheifm: What remaineth? But that we fear 
and obey fo great and tremenduous a Being ; that 
we be truly thankful for, and magnify and igen 

. iS 
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his‘infinite Mercy, manifefted to us in his Works. - 


And forafmuch as he hath appointed a Day on 
Purpofe, from the Beginning, for thefe Services, that 
we may weekly meet together, commemorate and 
celebrate the great Workcf Creation; that we may 
pay our Acts of Devotion, Worfhip, Homage, 
and Fealty to him; and fince this is a wife and ex- 
cellent Diftribution of our Time, What fhould we 
do, but confcientioufly and faithfully pay Gop 
thefe his Rights and Dues? and as carefully and di- 
ligeitly manage Gop’s Time, and difcharge his 


Bufinefs then, as we do our own upon fix Days 5 
particularly that with the pious Pfalmit, We love 


the Habitation of God’s Houfe, andthe Place where 
his Honour dwelleth; and therefore take up his good 
Refolution in P/al. y..7. with which I fhall con- 
clude; But as for me I will come into thine Houfe 


- in the Multitude of thy Mercy, and in thy Fear will” 


I worfhip towards thy holy Temple. 


Now to the fame Infinite Gop, the Omnipotent. 


Creator and Preferver of the World, the moft graci- 
ous Redeemer, Sanctifier, and Infpirer of Mankind, 
be all Honour, Praife, and Thanks, now and for 
ever. Amen. 
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